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Foreword 


This edition of the U.S. Geological Survey (USGS) Minerals Yearbook discusses the performance of the worldwide minerals 
and materials industry during 2008 and provides background information to assist in interpreting that performance. Content of the 
individual Minerals Yearbook volumes follows: 

° Volume I, Metals and Minerals, contains chapters about virtually all metallic and industrial mineral commodities important to the 

U.S. economy. Chapters on survey methods, summary statistics for domestic nonfuel minerals, and trends in mining and 
quarrying in the metals and industrial mineral industries in the United States are also included. 
* Volume II, Area Reports: Domestic, contains a chapter on the mineral industry of each of the 50 States and Puerto Rico and the 
Administered Islands. This volume also has chapters on survey methods and summary statistics of domestic nonfuel minerals. 

* Volume III, Area Reports: International, is published as four separate reports. These regional reports contain the latest available 
minerals data on more than 180 foreign countries and discuss the importance of minerals to the economies of these nations 
and the United States. Each report begins with an overview of the region's mineral industries during the year and outlooks 
for the production of selected mineral commodities in the region. It continues with individual country chapters that examine 
the mining, refining, processing, and use of minerals in each country of the region and how each country's mineral industry 
relates to U.S. industry. Most chapters include production tables and industry structure tables, information about Government 
policies and programs that affect the country's mineral industry, and an outlook section. 

The USGS continually strives to improve the value of its publications to users. Constructive comments and suggestions by readers 
of the Minerals Yearbook are welcomed. 


Marcia K. McNutt, Director 


Contacts 


Information about the U.S. Geological Survey, its programs, staff, and products may be accessed on the World Wide Web at 
http://www.usgs.gov/ or by contacting the Earth Science Information Center at 1-888-ASK-USGS. For specific information about 
this publication, contact the Chief, Global Minerals Analysis Section, via the Section Secretary, at (703) 648-7734. Additional 
minerals information may be accessed on the World Wide Web at http://minerals.usgs.gov/minerals/. 
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SURVEY METHODS FOR NONFUEL MINERALS 
By Jeffrey P. Busse 


The U.S. Geological Survey (USGS) collects worldwide data 
on virtually every commercially important nonfuel mineral 
commodity. These data form the basis for tracking and assessing 
the health of the minerals sector of the U.S. economy. 

The USGS data collection activity was instituted by the 47th 
Congress in the appropriations act of August 7, 1882 (22 Stat. 
329), which placed the collection of mineral statistics on an 
annual basis. The most recent authority for the USGS survey 
activity is the National Materials and Minerals Policy, Research 
and Development Act of 1980 (Public Law 96-479, 94 Stat. 
2305). The Act included provisions to strengthen protection for 
proprietary data provided to the U.S. Department of the Interior 
by persons or firms engaged in any phase of mineral or mineral- 
material production or consumption. 


Data Collection Surveys 


The USGS begins the collection of domestic nonfuel 
minerals and materials statistics by appraising the information 
requirements of government and private organizations of the 
United States. Requirements that can be met by collecting data 
from minerals establishments are posed as questions on USGS 
surveys. Figure 1 shows a typical survey form. 

Specific questions about mineral commodity activities, such 
as production, shipments, consumption, and recycling are 
structured in the survey forms to provide meaningful aggregated 
data. Thus, the entire mineral economic cycle from production 
through recycling is covered by approximately 150 monthly, 
quarterly, semiannual, and annual surveys. 

After the survey form has been designed, a list of the 
appropriate establishments to be canvassed is developed. 

Many sources are used to determine which companies, mines, 
plants, and other operations are included on the survey mailing 
list. State geologists, Federal organizations (such as the Mine 
Safety and Health Administration), trade associations, industry 
representatives, and trade publications and directories are 
some of the sources that are used to develop and update survey 
listings. With few exceptions, a complete census of the list of 
establishments is used rather than a sample survey. 

The Paperwork Reduction Act requires that any Government 
agency that wants to collect information from 10 or more 
individuals or establishments must first obtain approval from the 
Office of Management and Budget (OMB), which approves the 
need to collect the data and protects industry from unwarranted 
Government paperwork. This approval is indicated by the OMB 
control number on the survey forms (figure 1). 


Survey Processing 


The USGS surveys approximately 20,000 establishments. 
Each year, the USGS mails about 32,000 forms for 
approximately 150 different surveys. Each completed survey 
form returned to the USGS undergoes extensive analysis, 
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including computerized checks, to ensure the highest possible 
accuracy of the mineral data. The statistical staff monitors all 
surveys to ensure that errors are not created by reporting in 
physical units different from the units requested on the form. 
Relations between associated measures, such as produced crude 
ore and marketable crude ore, are analyzed for consistency. 
Engineering variables, such as recovery factors from ores and 
concentrates, also are used. The totals for each form are verified, 
and currently reported data are checked against prior reports to 
detect possible errors or omissions. 

The USGS is also developing a web-based electronic forms 
system as required by the Government Paperwork Elimination 
Act (GPEA). This electronic system is designed to speed the 
collection and analysis of minerals information. As of December 
2008, approximately 100 canvass forms, accounting for all the 
annual responses covered by GPEA, are available electronically. 

Survey Responses.— To enable the reader to better understand 
the basis on which the statistics are calculated, each mineral 
commodity chapter includes a section about domestic data 
coverage. This section briefly describes the data sources, the 
number of establishments surveyed, the response percentage, 
and the method of estimating the production or consumption for 
nonrespondents. 

To produce reliable aggregated data, the USGS uses efficient 
procedures for handling instances of nonresponse. Failure to 
respond to the initial survey form results in a second request, 
in the form of either a second mailing of the paper form or 
an e-mail in the case of electronic respondents. If the second 
request does not produce a response, then telephone calls 
are made to the nonrespondents. The followup calls provide 
the necessary data to complete the survey forms and/or to 
verify questionable data entries. Periodic visits to mineral 
establishments also are made by USGS mineral commodity 
specialists to gather missing data and to explain the importance 
of the establishment's reporting. By describing the use of the 
published statistics and showing the impact of nonresponse, the 
USGS strives to encourage respondents to give complete and 
accurate replies. 

The OMB publication “Guidelines for Reducing Reporting 
Burden" stipulates that the minimum acceptable response rate 
is 7596 of the panel surveyed. In addition, the USGS strives for 
a minimum reporting level of 75% of the quantity produced or 
consumed (depending on the survey) for certain key statistics. 
Response rates are periodically reviewed. For those surveys 
that do not meet the minimum reporting level, procedures are 
developed and implemented to improve response rates. 

Estimation for Nonresponse.— When efforts to obtain a 
response to a survey fail, estimation or imputation techniques 
must be used to account for missing data. Some of the 
estimation methods depend on knowledge of prior establishment 
reporting; other techniques rely on external information to 
estimate the missing data. When survey forms are received 
after the current publication has been completed, the forms are 
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reviewed, necessary imputations are made for missing data, and 
the survey database is updated. The revised data are reported in 
later publications. 

Protection of Proprietary Data.—The USGS relies on 
the cooperation of the U.S. minerals industry to provide 
the mineral data that are presented in this and other USGS 
minerals information publications. Without a strong response 
to survey requests, the USGS would not be able to present 
reliable statistics. The USGS, in turn, respects the proprietary 
nature of the data received from the individual companies and 
establishments. To ensure that proprietary rights will not be 
violated, the USGS analyzes each of the aggregated statistics 
to determine if the data reported by an individual establishment 
can be deduced from the aggregated statistics. If, for example, 
there are only two significant producers of a mineral commodity 
in a given State, then the USGS will not publish the State total 
because either producer could readily estimate the production of 
the other. It is this obligation to protect proprietary Information 
that results in the withheld entries indicated with the symbol 
“W?” in the published tables. If a company gives permission in 
writing, however, then the USGS will publish the data as long as 
the data from other respondents are protected from disclosure. 


International Data 


International data are collected by USGS country specialists 
and international data coordinators. The data are gathered from 
various sources, which include published reports of foreign 
Government mineral and statistical agencies, International 
organizations, the U.S. Department of State, the United Nations, 
the Organization of the Petroleum Exporting Countries, and 
personal contact by specialists traveling abroad. Each February, 
minerals questionnaires requesting estimates of mineral 
production for the country for the preceding year are sent to 
foreign organizations. Missing data are estimated by USGS 
country specialists on the basis of historical trends and the 
specialist's knowledge of current production capabilities in each 
country. 


Publications 


The USGS disseminates current and historical minerals 
information through printed publications and its Web site. 

Printed Publications.—The Minerals Yearbook summarizes 
annually, on a calendar-year basis, the significant economic 
and technical developments in the mineral Industries. Three 
volumes are issued each year—volume I, Metals and Minerals; 
volume II, Area Reports:Domestic; and volume III, Area 
Reports:International. Volume I presents, by mineral commodity, 


salient statistics on production, trade, consumption, and other 
measures of economic activity. Volume II reviews the U.S. 
minerals industry by State and island possessions. Volume III is 
published as four separate regional reports that cover more than 
175 foreign countries; these reports contain individual country 
chapters that examine the mining, refining, processing, and use of 
minerals in each country in the region and how they relate to U.S. 
industry. Volume III chapters also contain information on fuels. 

The Mineral Commodity Summaries (MCS), which is an 
up-to-date summary of more than 90 individual minerals and 
materials, is the earliest Government publication to furnish 
estimates that cover the previous year’s nonfuel mineral industry 
data. It contains information on the domestic industry structure, 
Government programs, tariffs, 5-year salient domestic statistics, 
and a summary of significant events, trends, and issues in the 
domestic and international minerals industry during the past 
year. 

The Minerals Yearbook and the MCS may be purchased 
by mail from the U.S. Government Printing Office, P.O. Box 
979050, St. Louis, MO 63197-9000; telephone, (202) 512-1800 
or (866) 512-1800 (toll-free); Internet, http://bookstore.gpo.gov. 

Electronic Publications. —Current and historical minerals 
information is available through the USGS Web site at http:// 
minerals.usgs.gov/minerals/. The Web site provides USGS 
minerals information products as well as USGS contacts for 
minerals information and links to other mineral-related sites on 
the Internet. 

Mineral Industry Surveys (MISs) contain timely statistical and 
economic data on minerals. The surveys are designed to keep 
government agencies and the public, particularly the mineral 
industry and the business community, informed of trends in 
the production, distribution, inventories, and consumption of 
minerals. Frequency of issue depends on the demand for current 
data. MISs are released monthly, quarterly, or annually. 

The Metal Industry Indicators (MIT) report, which is 
published monthly, contains indexes that measure the current 
and future performance of three U.S. metal industries. For 
each of the three industries, a composite coincident index 
and a composite leading index have been developed based 
on procedures and data similar to those used to construct The 
Conference Board's coincident and leading cyclical indexes for 
the national economy. MIIs also contain several indicators for 
metal prices. Nonmetallic Mineral Products Industry Indexes, 
also published monthly, contains leading and coincident indexes 
that measure the current and future performance of the industrial 
minerals industry. The indexes were designed by using the same 
procedures as the USGS metal composite indexes. 
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STATISTICAL SUMMARY 
By Joseph M. Krisanda 


The world production table was prepared by Glenn J. Wallace, international data coordinator. 


This annual report summarizes data on crude nonfuel mineral 


production! for the United States, its island possessions, and the 
Commonwealth of Puerto Rico. 

Although crude mineral production may be measured at 
any of several stages of extraction and processing, the stage of 
measurement used in this annual report is what is termed “mine 
output.” This term refers to minerals or ores in the form in 
which they are first extracted from the ground, but customarily 
may include the output from auxiliary processing at or near the 
mines. 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 U.S. Geological Survey (USGS) mineral production data published 
in this chapter are as of September 2010. For some mineral commodities, such 
as construction sand and gravel, crushed stone, and portland cement, estimates 
are updated periodically. To obtain the most current information, please 
contact the appropriate USGS mineral commodity specialist. Specialist contact 
information is available on the Internet at http://minerals.usgs.gov/minerals/ 
contacts/comdir.html; alternatively, specialists’ names and telephone numbers 
may be obtained by calling USGS information at (703) 648—4000 or by calling 


the USGS Earth Science Information Center at 1-888-ASK-USGS (275-8747). 


Minerals Yearbook chapters (for mineral commodities, States, and countries) 
and Mineral Industry Surveys are also available on the Internet at http:// 
minerals.usgs.gov/minerals. 
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Because of inadequacies in the statistics available, some 
series deviate from the foregoing definition. For copper, gold, 
lead, silver, and zinc, the quantities listed are recorded on a 
mine basis (as the recoverable content of ore sold or treated). 
The values assigned to the quantities, however, are based on the 
average selling price of refined metal, not the mine value. 

The total value of all nonfuel mineral production in the United 
States in 2008 increased to $71.1 billion, which was a 2% 
increase compared with that of 2007; metals increased to $27.3 
billion, which was an increase of 896; and industrial minerals 
decreased to $43.7 billion, a decrease of 2%. 

In 2008, the value of nonfuel mineral commodity production 
for the following 13 mined commodities, in descending order of 
production value, was greater than $1 billion: stone (crushed), 
copper, cement (portland), sand and gravel (construction), gold, 
molybdenum concentrates, iron ore (usable shipped), phosphate 
rock (marketable), lime, salt, soda ash, zinc, and lead. They 
accounted for 89% of the U.S. total production value (table 1). 

In 2008, the value of nonfuel mineral commodity production 
in the following 24 States, in descending order of production 
value, was greater than $1 billion: Arizona, Nevada, California, 
Utah, Florida, Texas, Minnesota, Alaska, Missouri, Colorado, 
Wyoming, Michigan, Pennsylvania, Georgia, New Mexico, New 
York, Montana, Alabama, Ohio, Illinois, Virginia, Kansas, North 
Carolina, and Idaho. They accounted for 85% of the U.S. total 
production value (table 3). 
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TABLE | 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES" ^" 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 
Metals: 

Beryllium concentrates’ metric tons 3,830 NA 3,810 NA 4,410 NA 
Copper” 1,200 8,310,000 1,170 8,450,000 1,310 9,200,000 
Gold" kilograms 252,000 4,910,000 238,000 5,350,000 233,000 6,550,000 
Iron ore, usable shipped 52,700 2,840,000 50,900 3,040,000 53,500 3,770,000 
Lead? metric tons 419,000 715,000 434,000 1,180,000 399,000 1,060,000 
Molybdenum concentrates? do. 59,800 3,040,000 57,000 3,530,000 55,900 3,830,000 
Palladium? kilograms 14,400 150,000 12,800 148,000 11,600 136,000 
Platinum" do. 4,290 158,000 3,860 162,000 2,580 182,000 
Silver do. 1,160,000 431,000 1,280,000 554,000 1,250,000 600,000 
Zinc? metric tons 699,000 2,450,000 769,000 2,620,000 748,000 1,470,000 
Combined values of cadmium (byproduct from zinc 

concentrates), iron oxide pigments (crude), 

magnesium metal, titanium concentrates, tungsten 

(2007-08), zirconium concentrates XX 297,000 XX 309,000 XX 536,000 

Total XX 23,300,000 XX 25,400,000 XX 27,300,000 

Industrial minerals, excluding fuels:' 

Barite 589 23,500 455 20,600 648 30,900 
Bromine metric tons 243,000 339,000 (8) W (8) W 
Cement:’ 

Masonry 5,400 743,000 4,320 614,000 3,030 428,000 ° 

Portland 92,800 9,230,000 91,100 9,230,000 83,300 8,390,000 ° 
Clays: 

Ball 1,190 53,100 1,070 49,000 968 44,300 

Bentonite 4,940 236,000 4,820 252,000 5,030 247,000 

Common 24,200 243,000 20,600 216,000 17,500 202,000 

Fire 848 19,000 565 23,800 446 17,700 

Fuller’s earth 2,540 243,000 2,600 * 247,000 2,350 !? 231,000 !? 

Kaolin 7,470 981,000 7,110 959,000 6,740 900,000 
Diatomite 799 176,000 687 163,000 764 171,000 
Feldspar' | | | 760 !! 44,600 730 | 43,800 650 !! 43,100 
Garnet, industrial" metric tons 34,100 4,230 61,400 11,300 62,900 13,600 
Gemstones, natural" NA 11,300 NA 11,900 NA 11,500 
Gypsum, crude" 18,500 167,000 17,900 146,000 14,400 125,000 
Helium: 

Crude million cubic meters 41 66,000 40 68,900 42 90,100 

Grade-A do. 137 395,000 138 497,000 130 630,000 
Kyanite" 102 * 23,600 118 ' 29,100 97 25,500 
Lime 21,000 1,700,000 20,200 1,760,000 19,800 1,830,000 
Mica, crude metric tons 110,000 22,400 96,600 14,400 84,000 11,000 
Peat 734 20,100 694 17,800 647 17,100 
Perlite, crude metric tons 454,000 19,500 409,000 18,500 434,000 20,800 
Phosphate rock, marketable’ 30,100 919,000 29,700 1,520,000 30,200 2,320,000 
Potash, gross weight! ` 2,400 410,000 2,600 480,000 2,400 740,000 
Pumice and pumicite metric tons 1,540,000 44,300 1,270,000 28,900 791,000 15,900 
Salt 40,600 1,310,000 45,500 ' 1,520,000 47,600 1,780,000 
Sand and gravel: 

Construction 1,330,000 * 8,600,000 1,240,000 ' 8,730,000 ' 1,040,000 7,780,000 

Industrial 28,900 759,000 30,100 ' 832,000 ' 30,400 937,000 
Silica stone"? metric tons 227 992 231 1,020 (8) W 
Soda ash? 11,000 1,170,000 11,100 1,260,000 11,300 1,520,000 


See footnotes at end of table. 
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TABLE 1—Continued 


NONFUEL MINERAL PRODUCTION IN THE UNITED STATES!:2:3 


(Thousand metric tons and thousand dollars unless otherwise specified) 


|. 2006 2007 
Mineral Quantity Value Quantity Value 
Industrial minerals, excluding fuels—Continued: E mE 

Stone: 

Crushed”? 1,780,000 ' 14,300,000 ' 1,650,000 ' 14,100,000 ' 

Dimension 1,850 ' 334,000 ' 1,920 ' 346,000 ' 
Talc, crude? 895 27,400 769 24,400 
Tripoli’ metric tons 76,000 18,200 96,400 17,400 
Vermiculite, concentrate“ 100 W 100 W 
Combined values of andalusite, boron minerals, brucite, 

clays [fuller’s earth (2008)], emery (2008), greensand 

marl, iodine (crude), lithium carbonate, magnesite, 

magnesium compounds, pyrophyllite (crude), 

staurolite, vermiculite, olivine, wollastonite, zeolites, 

and values indicated by symbol W XX 1,030,000 XX 1,360,000 ' 

Total XX 43,700,000 ' XX 44,600,000 ' 
Grand total XX 67,000,000 ' XX 70,000,000 ' 


Quantity 


1,440,000 
1,800 

706 
132,000 
100 


XX 
XX 
XX 


Value 


13,400,000 
324,000 
21,800 
17,100 

W 


1,380,000 
43,700,000 
71,100,000 


"Estimated. ‘Revised. do. Ditto. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with “Combined value." 


XX Not applicable. 
"Table includes data available through August 26, 2010. 
?Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
Shipments. 
?Recoverable content of ores, etc. 
Content of ore and concentrate. 
"Sold or used unless otherwise specified. 
*Withheld to avoid disclosing company proprietary data. 
?Production. 
Excludes attapulgite; included in “Combined value.” 
"Data are rounded to no more than two significant digits. 
Includes grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 
'5Excludes abrasive stone and bituminous limestone and sandstone; all included elsewhere in table. 
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TABLE 2 


NONFUEL MINERALS PRODUCED IN THE UNITED STATES, BY COMMODITY AND STATES IN 2008! 


Mineral 
Andalusite 
Barite 


(Principal States based on quantity unless otherwise noted) 


Principal States 


NV and GA 


Beryllium concentrates 


UT 


Boron 
Bromine 
Brucite 


Cement: 
Masonry 


Portland 


Other States (alphabetical order) 


CA, SC, FL, AL, TX 


TX, CA, PA, FL, MI 


Clays: 
Ball 


Bentonite 
Common 


TN, TX, MS, KY, IN 
WY, UT, MT, AL, TX 


TX, AL, NC, OH, GA 


Fire 


Fuller’s earth 
Kaolin 
Copper 
Diatomite 
Emery 
Feldspar 
Garnet, industrial 
Gemstones, natural 
Gold? 
Greensand marl 
Gypsum, crude 


Helium: 
Crude 


MO, CA, OH, SC 

GA, MO, MS, VA, CA 
GA, SC, AL, AR, NV 
AZ, UT, NM, NV, MT 
CA, NV, OR, WA 

OR 

NC, VA, CA, OK, GA 
MT, NY, ID 

TN, AZ, OR, UT, CA 
NV, AK, UT, CO, MT 


AR, AZ, CO, GA, IA, IN, KS, KY, MD, ME, MI, MO, MT, NE, NM, NY, OH, OK, PA, TN, VA, 


WV 


All other States, except AK, CT, DE, HI, LA, MA, MN, NC, ND, NH, NJ, RL VT, WL 


AZ, CA, CO, MS, NV, OR. 


All other States, except AK, DE, HI, ID, NH, NJ, NV, RI, VT, WI. 


FL, IL, KS, NV, TN, TX. 
CA, FL, NC, TX. 
ID and MO. 


ID and SD. 


All other States. 
AZ, CA, ID, NM, SD, WA. 


NJ 
NV, IA, CA, OK, TX 


KS and TX 


Grade-A 


Iodine, crude 


KS, WY, TX, OK, CO 
OK 


AR, AZ, CO, IN, KS, LA, MI, NM, NY, SD, UT, WA, WY. 


NM and UT. 


All other States, except AK, CT, DE, HI, KS, MD, ME, MS, NC, NH, NJ, NY, RI, SC, VT. 


Iron ore, usable MN, MI, SD, CA 

Iron oxide pigments, crude GA, AL, VA 

Kyanite VA 

Lead? MO, AK, ID, MT, WA 

Lime MO, AL, KY, OH, TX 

Lithium carbonate NV 

Magnesite NV 

Magnesium compounds MI, UT, FL, DE, CA 

Magnesium metal UT 

Mica, crude SD, NC, GA, SC, AL 

Molybdenum, concentrates CO, AZ, UT, ID, MT NM and NV. 
Olivine WA and NC 

Palladium? MT 

Peat FL, MN, NY, ME, IL IA, IN, MI, NJ, OH, PA, WA, WI. 
Perlite, crude NM, OR, AZ, CA, ID NV. 
Phosphate rock FL, NC, ID, UT 

Platinum? MT 

Potash NM, UT, MI 

Pumice and pumicite AZ, CA, ID, NM, OR KS and NV. 


NC 


Pyrophyllite, crude 


Salt 


LA, TX, NY, OH, KS 


See footnotes at end of table. 
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TABLE 2—Continued 


NONFUEL MINERALS PRODUCED IN THE UNITED STATES, BY COMMODITY AND STATES IN 2008! 


(Principal States based upon quantity unless otherwise noted) 


Mineral Principal States 

Sand and gravel: 

Construction CA, TX, AZ, MI, WA 

Industrial IL, TX, WI, OK, MN 
Silica stone’ AR 
Silver? AK, NV, ID, UT, AZ 
Soda ash WY and CA 
Staurolite FL 
Stone: 

Crushed TX, PA, MO, FL, IL 
Dimension TX, WI, IN, GA, AZ 
Talc, crude MT, TX, VT, NY, CA 

Titanium concentrates, ilmenite VA and FL 

Tripoli OK, IL, AR, PA 
Tungsten CA 

Vermiculite, crude SC and VA 
Wollastonite NY 

Zeolites NM, ID, TX, CA, AZ 
Zinc’ AK, TN, WA, MO, MT 
Zirconium concentrates VA and FL 


'Table includes data available through August 26, 2010. 
"Content of ores, etc. 
*Principal States based on value. 


Other States (alphabetical order) 


All other States. 
All other States, except AK, CT, DE, HI, KY, MA, ME, MT, NE, NH, OR, SD, UT, VT, WY. 


CA, CO, MO, MT, NM. 


All other States. 


All other States, except AK, DE, FL, HI, IA, KY, LA, MS, ND, NE, NJ, OR, RI. 


NV. 
ID and NY. 


*Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 
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TABLE 3 
VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND PRINCIPAL NONFUEL MINERALS PRODUCED IN 2008"? 


Value Percentage 
State (thousands) Rank of U.S. total Principal minerals, in order of value 

Alabama $1,300,000 18 1.83 Cement (portland), stone (crushed), lime, sand and gravel (construction), salt. 

Alaska 2,640,000 8 3.72 Zinc, gold, lead, silver, sand and gravel (construction). 

Arizona 7,840,000 l 11.03 Copper, molybdenum concentrates, sand and gravel (construction), cement (portland), stone 
(crushed). 

Arkansas 704,000 30 0.99 Stone (crushed), bromine, cement (portland), sand and gravel (construction), lime. 

California 4,200,000 3 5.91 Sand and gravel (construction), cement (portland), boron minerals, stone (crushed), soda ash. 

Colorado 2,040,000 10 2.88 | Molybdenum concentrates, sand and gravel (construction), gold, cement (portland), stone (crushed). 

Connecticut? 159,000 43 0.22 Stone (crushed), sand and gravel (construction), stone (dimension), clays (common), gemstones 
(natural). 

Delaware? 20,600 50 0.03 Sand and gravel (construction), magnesium compounds, stone (crushed), gemstones (natural). 

Florida 3,730,000 5 5.25 Phosphate rock, stone (crushed), cement (portland), sand and gravel (construction), zirconium 
concentrates. 

Georgia 1,800,000 14 2.53 Clays (kaolin), stone (crushed), cement (portland), clays (fuller’s earth), sand and gravel (construction). 

Hawaii 162,000 42 0.23 Stone (crushed), sand and gravel (construction), gemstones (natural). 

Idaho 1,070,000 24 1.50 | Molybdenum concentrates, phosphate rock, sand and gravel (construction), silver, lead. 

Illinois 1,200,000 20 1.69 Stone (crushed), cement (portland), sand and gravel (construction), sand and gravel (industrial), lime. 

Indiana 891,000 25 1.25 Stone (crushed), cement (portland), sand and gravel (construction), lime, cement (masonry). 

Iowa 680,000 3] 0.96 Stone (crushed), cement (portland), sand and gravel (construction), lime, gypsum (crude). 

Kansas 1,120,000 22 1.58 | Helium (Grade—A), cement (portland), stone (crushed), salt, helium (crude). 

Kentucky 776,000 28 1.09 Stone (crushed), lime, cement (portland), sand and gravel (construction), clays (common). 

Louisiana 618,000 34 0.87 Salt, sand and gravel (construction), stone (crushed), sand and gravel (industrial), clays (common). 

Maine 158,000 44 0.22 Sand and gravel (construction), cement (portland), stone (crushed), stone (dimension), cement 
(masonry). 

Maryland? 353,000 36 0.50 Cement (portland), stone (crushed), sand and gravel (construction), cement (masonry), stone 
(dimension). 

Massachusetts? 242,000 40 0.34 Stone (crushed), sand and gravel (construction), lime, stone (dimension), clays (common). 

Michigan 1,990,000 12 2.80 Iron ore (usable shipped), cement (portland), sand and gravel (construction), salt, magnesium 
compounds. 

Minnesota 3,430,000 7 4.82 Iron ore (usable shipped), sand and gravel (construction), stone (crushed), sand and gravel (industrial), 
stone (dimension). 

Mississippi 261,000 38 0.37 Sand and gravel (construction), stone (crushed), clays (fuller's earth), cement (portland), clays (ball). 

Missouri 2,060,000 9 2.90 Stone (crushed), lead, cement (portland), lime, sand and gravel (construction). 

Montana 1,360,000 17 1.91 ` Molybdenum concentrates, copper, platinum metal, gold, palladium metal. 

Nebraska? 152,000 45 0.21 Cement (portland), stone (crushed), sand and gravel (construction), lime, clays (common). 

Nevada 6,300,000 2 8.86 Gold, copper, sand and gravel (construction), silver, lime. 

New Hampshire 101,000 47 0.14 Stone (crushed), sand and gravel (construction), stone (dimension), gemstones (natural). 

New Jersey" 345,000 37 0.49 Sand and gravel (construction), stone (crushed), sand and gravel (industrial), greensand marl, peat. 

New Mexico 1,620,000 15 2.28 | Copper, potash, molybdenum concentrates, sand and gravel (construction), cement (portland). 

New York 1,480,000 16 2.08 Salt, stone (crushed), cement (portland), sand and gravel (construction), zinc. 

North Carolina 1,090,000 23 1.53 Stone (crushed), phosphate rock, sand and gravel (construction), sand and gravel (industrial), stone 
(dimension). 

North Dakota? 38,700 49 0.05 Sand and gravel (construction), lime, clays (common), stone (crushed), sand and gravel (industrial). 

Ohio 1,270,000 19 1.79 Stone (crushed), salt, sand and gravel (construction), lime, cement (portland). 

Oklahoma 810,000 27 1.14 Stone (crushed), cement (portland), sand and gravel (construction), sand and gravel (industrial), iodine. 

Oregon 398,000 35 0.56 Stone (crushed), sand and gravel (construction), cement (portland), diatomite, perlite (crude). 

Pennsylvania" 1,970,000 13 2.78 | Stone (crushed), cement (portland), sand and gravel (construction), lime, cement (masonry). 

Rhode Island? 51,200 48 0.07 Sand and gravel (construction), stone (crushed), sand and gravel (industrial), gemstones (natural). 

South Carolina? 639,000 33 0.90 Cement (portland), stone (crushed), sand and gravel (construction), cement (masonry), sand and 
gravel (industrial). 

South Dakota 246,000 39 0.35 Cement (portland), gold, sand and gravel (construction), stone (crushed), stone (dimension). 

Tennessee 856,000 26 1.20 Stone (crushed), cement (portland), zinc, sand and gravel (construction), sand and gravel (industrial). 

Texas 3,430,000 6 4.83 Cement (portland), stone (crushed), sand and gravel (construction), salt, sand and gravel (industrial). 

Utah 4,160,000 4 5.86 | Copper, molybdenum concentrates, magnesium metal, gold, potash. 

Vermont? 111,000 46 0.16 Stone (crushed), stone (dimension), sand and gravel (construction), talc (crude), gemstones (natural). 


See footnotes at end of table. 
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TABLE 3—Continued 
VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND PRINCIPAL NONFUEL MINERALS PRODUCED IN 2008"? 


Value Percentage 
State . (thousands) Rank  ofU.S.total .— — Principal minerals, in order of value 
Virginia 1,130,000 21 1.60 Stone (crushed), sand and gravel (construction), cement (portland), lime, zirconium (concentrates). 
Washington 718,000 29 1.01 ` Sand and gravel (construction), stone (crushed), cement (portland), zinc, gold. 
West Virginia 238,000 41 0.33 Stone (crushed), cement (portland), lime, sand and gravel (industrial), cement (masonry). 
Wisconsin? 647,000 32 0.91 Stone (crushed), sand and gravel (construction), sand and gravel (industrial), lime, stone (dimension). 
Wyoming 2,020,000 11 2.84 Soda ash, clays (bentonite), helium (Grade—A), sand and gravel (construction), cement (portland). 
Undistributed 449,000 XX 0.63 
Total 71,100,000 XX 100.00 


XX Not applicable. 

'Table includes data available through August 26, 2010. 

?Data are rounded to no more than three significant digits; may not add to totals shown. 

*Partial total; excludes values that must be withheld to avoid disclosing company proprietary data which are included with “Undistributed.” 
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TABLE 4 


VALUE OF NONFUEL MINERAL PRODUCTION PER CAPITA AND PER SQUARE KILOMETER IN 2008 BY STATE”? 


State 
Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Florida 
Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 
Undistributed 


Total or average 
See footnotes at end of table. 


Land area 
(square 


kilometers) 


131,000 
1,480,000 
294,000 
135,000 
404,000 
269,000 
12,500 
5,060 
140,000 
150,000 
16,600 
214,000 
144,000 
92,900 
145,000 
212,000 
103,000 
113,000 
79,900 
25,300 
20,300 
147,000 
206,000 
121,000 
178,000 
377,000 
199,000 
284,000 
23,200 
19,200 
314,000 
122,000 
126,000 
179,000 
106,000 
178,000 
249,000 
116,000 
2,710 
78,000 
197,000 
107,000 
678,000 
213,000 
24,000 
103,000 
172,000 
62,400 
141,000 
251,000 
XX 


9,160,000 ^ 


Total 

Population value 
(thousands) (thousands) 
4,680 1,300,000 
688 2,640,000 
6,500 7,840,000 
2,870 704,000 
36,600 4,200,000 
4,940 2,040,000 
3,500 159,000 
876 20,600 
18,400 3,730,000 
9,700 1,800,000 
1,290 162,000 
1,530 1,070,000 
12,800 1,200,000 
6,390 891,000 
2,090 680,000 
2,800 1,120,000 
4,290 776,000 
4,450 618,000 
1,320 158,000 
5,660 353,000 
6,540 242,000 
10,000 1,990,000 
5,230 3,430,000 
2,940 261,000 
5,960 2,060,000 
968 1,360,000 
1,780 152,000 
2,620 6,300,000 
1,320 101,000 
8,660 345,000 
1,990 1,620,000 
19,500 1,480,000 
9,250 1,090,000 
641 38,700 
11,500 1,270,000 
3,640 810,000 
3,780 398,000 
12,600 1,970,000 
1,050 51,200 
4,500 639,000 
805 246,000 
6,240 856,000 
24,300 3,430,000 
2,730 4,160,000 
621 111,000 
7,800 1,130,000 
6,570 718,000 
1,820 238,000 
5,630 647,000 
533 2,020,000 
XX 449,000 
304,000 * 71,100,000 


o2 


Per capita 
Dollars Rank 

$279 14 
3,840 | 
1,210 6 
246 15 
115 35 
414 10 
45 47 
24 50 
202 18 
185 20 
126 31 
698 8 
93 39 
139 27 
227 16 
400 11 
181 21 
139 28 
120 32 
62 44 
37 49 
199 19 
655 9 
89 40 
346 12 
1,400 5 
85 41 
2,410 3 
76 42 
40 48 
815 7 
76 43 
118 33 
60 45 
110 36 
222 17 
105 38 
157 23 
49 46 
142 25 
305 13 
137 29 
141 26 
1,530 4 
178 22 
145 24 
109 37 
131 30 
115 34 
3,780 2 
XX XX 
234 XX 
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Dollars 
$9,920 
1,780 
26,600 
5,220 
10,400 
7,610 
12,600 
4,070 
26,700 
12,000 
9,720 
4,980 
8,340 
9,590 
4,700 
5,290 
7,540 
5,480 
1,980 
14,000 
11,900 
13,500 
16,600 
2,150 
11,500 
3,600 
762 
22,100 
4,340 
18,000 
5,150 
12,100 
8,640 
217 
12,000 
4,560 
1,600 
17,000 
18,900 
8,200 
1,250 
8,020 
5,060 
19,600 
4,620 
11,100 
4,170 
3,810 
4,600 
8.020 
XX 
7,160 


Per square kilometer 


Rank 
19 
46 


TABLE 4—Continued 
VALUE OF NONFUEL MINERAL PRODUCTION PER CAPITA AND PER SQUARE KILOMETER IN 2008 BY STATE ie 


XX Not applicable. 
Table includes data available through August 26, 2010. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


*Partial total; excludes values that must be concealed to avoid disclosing company proprietary data. Concealed values included 
with “Undistributed.” 


*Excludes Washington, DC (which has no mineral production), with an area of 179 square kilometers and a population of 590,000. 


Sources: U.S. Geological Survey and U.S. Census Bureau. 
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TABLE 5 


NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE" *? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
Alabama: 
Cement: 
Masonry 
Portland 
Clays, common 
Gemstones, natural 
Lime 
Sand and gravel: 
Construction 
Industrial 
Stone: 
Crushed 
Dimension 
Combined values of clays [bentonite, fire (2006), kaolin], 
Iron oxide pigments (crude), mica [crude (2006, 2008)], 
salt, and values indicated by symbol W 
Total 
Alaska: 
Gemstones, natural 
Sand and gravel, construction 
Stone, crushed 
Combined values of cadmium (byproduct from zinc 
concentrates), gold, lead, silver, zinc 
Total 
Arizona: 
Clays, bentonite 
Copper” 
Gemstones, natural 
Sand and gravel, construction 
Stone: 
Crushed 
Dimension 
Combined values of cement, clays (common), gold, 
gypsum (crude), lime, molybdenum concentrates, 
perlite (crude), pumice and pumicite, salt, sand and 
gravel (industrial), silver, zeolites 
Total 
Arkansas: 
Clays, common 
Gemstones, natural 
Sand and gravel, construction 
Silica stone’ metric tons 
Stone: 
Crushed 
Dimension 
Combined values of bromine, cement, clays (kaolin), 
gypsum (crude), lime, sand and gravel (industrial), 
tripoli 
Total 
See footnotes at end of table. 
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2006 


Quantity 


526 
5,200 
2,210 

NA 
2,450 


20,100 
474 


57,600 ' 


4 
XX 
XX 


NA 


12,800 ' 


2,180 


XX 
XX 


34 
712 
NA 


94,100 * 


15,000 ' 


(4) 


XX 
XX 


1,140 
NA 
11,100 
227 


36,800 
(4) 


xx 


Value 


66,500 ° 
468,000 ° 
38,800 

398 
224,000 


96,000 
9,300 * 


387,000 
3,630 


28,400 
1,320,000 


13 
65,500 
22,500 ' 


La | 


2,940,000 
3,030,000 ' 


1,710 
4,950,000 
1,560 
662,000 


123,000 ' 
W 


1,030,000 ' 
6,760,000 ' 


2,550 
439 
73,600 
992 


250,000 


W 


471,000 
799,000 


2007 


Quantity 


450 
5,060 
2,240 

NA 
2,480 


16,700 
459 


55,600 ' 
(4) 


XX 
XX 


NA 
13,200 * 
1,750 * 


XX 
XX 


30 

731 
NA 
85,800 


17,100 ' 
(4) 


33,000 * 
(4) 


Value 


59,300 * 

486,000 * 

42,300 * 
398 
234,000 


96,500 
9,810 


382,000 ' 
W 


24,300 
1,330,000 ' 


13 
77,300 ' 
20,000 ' 


3,440,000 
3,540,000 ' 


1,520 
5,290,000 
1,950 
652,000 


157,000 * 
W 


1,180,000 * 
7,280,000 ' 


4,520 ! 
601 
66,300 
1,020 


237,000 * 
W 


464,000 
774,000 * 


2008 


Quantity 


303 
4,640 
1,970 

NA 
2,320 


13,700 
619 


50,000 
7 


XX 
XX 


NA 
11,300 
1,940 


XX 
XX 


23 

836 
NA 
66,600 


14,400 
123 


Value 


38,000 * 
450,000 * 
34,400 

398 
239,000 


86,700 
14,600 


369,000 
3,720 


68,200 
1,300,000 


69 
84,000 
20,100 


2,540,000 
2,640,000 


1,220 
5,880,000 
1,960 
556,000 


143,000 
16,400 


1,240,000 
7,840,000 


10,700 
607 
65,100 
W 


239,000 
2,740 


386,000 
704,000 
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TABLE 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE" ^? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
California: 
Cement: 
Masonry 
Portland 
Clays: 
Bentonite 
Common 
Fire 
Gemstones, natural 
Sand and gravel: 
Construction 
Industrial 
Stone: 
Crushed 
Dimension 


Combined values of boron minerals, clays (fuller’s earth, 


kaolin), diatomite, feldspar, gold, gypsum (crude), iron 
ore (usable shipped), lime, magnesium compounds, 
perlite (crude), pumice and pumicite, salt, silver, soda 
ash, talc (crude), tungsten, zeolites, and values 
indicated by symbol W 
Total 
Colorado: 
Clays: 
Bentonite 
Common 
Gemstones, natural 
Lime 
Sand and gravel, construction 
Stone: 
Crushed 
Dimension 
Combined values of cement, gold, gypsum (crude), 
helium (Grade—A), molybdenum concentrates, sand 
and gravel (industrial), silver, and values indicated by 
symbol W 
Total 
Connecticut: 
Clays, common 
Gemstones, natural 
Sand and gravel, construction 
Stone: 
Crushed 
Dimension 
Total 
Delaware: 
Gemstones, natural 
Magnesium compounds 
Sand and gravel, construction 
Stone, crushed 
Total 
See footnotes at end of table. 


STATISTICAL SUMMARY —2008 


2006 


Quantity 


698 
10,900 


24 
744 
(4) 
NA 


128,000 
1,670 


70,500 
40 


XX 
XX 


(4) 

211 
NA 

50 
48,000 


12,100 
32 


Value 


89,500 * 
1,190,000 * 


2,510 
7,640 

W 
1,040 


1,570,000 * 
57,800 


780,000 * 
10,000 


1,070,000 
4,780,000 ' 


W 
1,300 
261 
5,750 
327,000 


87,600 * 
3,390 ' 


1,250,000 
1,680,000 


(7) 
6 
75,600 


99,000 


(7) 
175,000 


1 

(7) 
22,400 
(7) 
22,400 


2007 
Quantity 


522 
10,800 


29 
549 


(4) 
NA 


141,000 ' 


1,850 


51,000 ' 
39 


XX 
XX 


(4) 
174 
NA 


(4) 


46,100 


10,300 ' 
21 


36 
NA 
8,290 


10,400 ' 
(4) 


Value 


68,900 ° 
1,180,000 ° 


3,090 ' 

3,390 ' 
W 
818 


1,520,000 ' 
43,400 


533,000 * 
12,300 


1,050,000 
4,420,000 ' 


W 
1,100 
261 

W 
364,000 


76,700 ' 
3,870 


1,590,000 
2,040,000 


(7) 
6 
73,400 


119,000 ' 
(7) 
192,000 ' 


1 

(7) 
26,400 ' 

(7) 
26,400 ' 


2008 


Quantity 


337 
9,880 


30 
469 
118 
NA 


110,000 
1,500 


51,500 
26 


Value 


43,600 ° 
1,030,000 ° 


3,360 
3,570 
W 
732 


1,250,000 
42,300 


573,000 
7,320 


1,250,000 
4,200,000 


40 
644 
419 

W 

286,000 


72,400 
4,510 


1,680,000 
2,040,000 


(7) 
7 
69,300 


89,200 


(7) 
159,000 


1 

(7) 
20,600 
(7) 
20,600 
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TABLE 5—Continued 


NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE”? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 
Florida: 
Cement: 
Masonry 900 146,000 ° 524 86,100 ° 310 47,000 ° 
Portland 5,880 602,000 ° 5,510 557,000 ° 4,980 518,000 ° 
Clays: 
Common 3 W 3 W 2 W 
Kaolin 23 2,900 21 2,770 19 2,520 
Gemstones, natural NA l NA l NA ] 
Peat 496 10,000 501 9,800 488 9,760 
Sand and gravel: 
Construction 40,000 266,000 30,300 231,000 28,100 219,000 
Industrial 500 8,050 441 8,110 573 7,480 
Stone, crushed 134,000 1,400,000 96,400 ' 1,150,000 ' 68,300 892,000 
Combined values of clays (fuller’s earth), lime, 
magnesium compounds, phosphate rock, staurolite, 
titanium concentrates, zirconium concentrates, and 
values indicated by symbol W XX 810,000 XX 1,360,000 XX 2,040,000 
Total XX 3,240,000 XX 3,410,000 ' XX 3,730,000 
Georgia: 
Barite (4) W (4) W 7 1,350 
Clays: 
Common 1,510 9,150 1,350 8,110 952 6,020 
Fuller's earth 747 64,300 758 ' 67,700 682 58,000 
Kaolin 6,920 945,000 6,570 924,000 6,290 872,000 
Gemstones, natural NA 9 NA 9 NA 74 
Sand and gravel: 
Construction 10,700 69,000 10,200 63,800 7,350 40,200 
Industrial 973 17,400 1,040 18,100 841 20,700 
Stone: 
Crushed 89,000 802,000 80,100 * 815,000 ' 61,900 666,000 
Dimension 140 22,800 162 ' 18,900 * 169 18,200 
Combined values of cement, clays [fuller’s earth (2008)], 
feldspar, iron oxide pigments (crude), lime, 
mica (crude), and values indicated by symbol W XX 140,000 XX 148,000 XX 114,000 
Total XX 2,070,000 XX 2,060,000 XX 1,800,000 
Hawaii: 
Gemstones, natural NA 107 NA 151 NA 151 
Sand and gravel, construction 1,230 15,900 1,570 ' 20,400 ' 1,410 25,600 
Stone, crushed 8,980 138,000 8,800 * 141,000 ' 7,540 136,000 
Total XX 154,000 XX 161,000 ' XX 162,000 
Idaho: 
Gemstones, natural NA 388 NA 339 NA 430 
Sand and gravel, construction 23,800 117,000 23,900 * 125,000 ' 18,400 105,000 
Stone: 
Crushed 5,270 31,700 6,170 ' 37,500 "€ 5,570 36,300 
Dimension 38 4,660 34° 4,200 ' 34 4,130 
Combined values of cadmium (byproduct from zinc 
concentrates), cement (portland), copper, feldspar, 
garnet (industrial), gold, lead, lime, molybdenum 
concentrates, perlite (crude), phosphate rock, pumice 
and pumicite, sand and gravel (industrial), silver, 
zeolites, zinc XX 628,000 ' XX 612,000 XX 921,000 
Total XX 782,000 ' XX 779,000 XX 1,070,000 


See footnotes at end of table. 
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TABLE 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE!” ° 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Illinois: 

Cement, portland 3,110 308,000 ° 3,120 309,000 ° 2,660 263,000 ° 
Clays, fuller’s earth (4) W (4) W 112 W 
Gemstones, natural NA 34 NA 34 NA 10 
Sand and gravel: 

Construction 32,500 176,000 31,800 175,000 26,600 165,000 

Industrial 5,410 102,000 4,090 86,800 3,980 108,000 
Stone, crushed 79,000 ' 601,000 ' 78,400 ' 614,000 ' 66,600 604,000 
Combined values of clays (common), lime, peat, stone 

[dimension dolomite (2008)], tripoli, and values 

indicated by symbol W XX 64,100 ' XX 61,100 " XX 60,900 

Total XX 1,250,000 XX 1,250,000 ' XX 1,200,000 

Indiana: 

. Cement, portland ` 3,030 267,000 * 2,980 263,000 * 2,590 226,000 
Clays, common 779 16,400 624 8,980 ' 667 8,080 
Gemstones, natural NA 4 NA 4 NA 4 
Sand and gravel, construction 29,300 153,000 28,300 ' 153,000 23,200 138,000 
Stone: 

Crushed 59,300 352,000 57,800 ' 383,000 ' 52,400 353,000 

Dimension 233 39,000 236 37,800 203 35,600 
Combined values of cement (masonry), clays (ball), 

gypsum (crude), lime, peat, sand and gravel 

(industrial) XX 159,000 XX 139,000 ' XX 130,000 

Total XX 986,000 XX 985,000 ' XX 891,000 

Iowa: 

Clays, common 356 2,750 331 2,630 269 1,140 
Gemstones, natural NA 3 NA 3 NA 3 
Peat (4) 60 (4) W (4) W 
Sand and gravel, construction 18,400 91,300 17,100 94,000 15,600 88,400 
Stone, crushed 37,500 ' 298,000 35,500 ' 286,000 * 37,800 304,000 
Combined values of cement, gypsum (crude), lime, sand 

and gravel (industrial), and values indicated by symbol 

W XX 313,000 XX 311,000 XX 286,000 

Total XX 705,000 XX 693,000 ' XX 680,000 

Kansas: 

Cement, portland 3,000 286,000 2,760 282,000 * 2,400 246,000 
Clays, common 697 7,440 563 3,830 548 2,840 
Gemstones, natural NA l NA l NA 1 
Helium, Grade-A million cubic meters 85 245,000 88 316,000 79 384,000 
Salt 2,600 144,000 2,870 158,000 3,010 178,000 
Sand and gravel, construction 12,100 50,000 10,700 49,600 9,930 49,000 
Stone: 

Crushed 23,300 181,000 23,400 * 199,000 ' 23,000 180,000 

Dimension IEN 1.930 14 ' 1,990 ' 20 2,560 
Combined values of cement (masonry), clays 

(fuller’s earth), gypsum (crude), helium (crude), 

pumice and pumicite, sand and gravel (industrial) XX 63,100 XX 67,200 XX 78,400 

Total XX 979,000 XX 1,080,000 " XX 1,120,000 

Kentucky: 

Clays, common 1,000 5,140 598 3,720 419 8,170 
Gemstones, natural NA 48 NA 48 NA | 173 
Sand and gravel, construction 10,100 54,400 9,070 48,300 7,600 41,600 
Stone, crushed 60,100 443,000 56,000 ' 432,000 ' 51,000 411,000 
Combined values of cement, clays (ball), lime XX 311,000 XX 307,000 XX 315,000 

Total XX 814,000 XX 791,000 ' XX 776,000 

See footnotes at end of table. 

STATISTICAL SUMMARY —2008 2.13 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
Louisiana: 
Clays, common 
Gemstones, natural 
Salt 
Sand and gravel: 
Construction 
Industrial 
Combined values of gypsum (crude), lime, stone 
(crushed limestone and sandstone) 
Total 
Maine: 
Gemstones, natural 
Sand and gravel, construction 
Stone: 
Crushed 
.. Dimension 
Combined values of cement, clays (common), peat 
Total 
Maryland: 
Cement: 
Masonry 
Portland 
Clays, common 
Gemstones, natural 
Sand and gravel: 
Construction 
Industrial 
Stone: 
Crushed 
Dimension 
Total 
Massachusetts: 
Clays, common 
Gemstones, natural 
Lime 
Sand and gravel, construction 
Stone: 
Crushed 
Dimension 
Total 
See footnotes at end of table. 
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TABLE 5— Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE"? 


2006 
Quantity 


563 
NA 
12,300 


23,300 
663 


XX 
XX 


36 
NA 
(4) 
17,600 


13,700 ' 
89 ' 


XX 


Value 


23,700 
7 
143,000 


188,000 
16,100 


97,300 ' 


275 
62,400 


41,500 

1,640 
56,300 ' 

162,000 


(7) 
237,000 ° 
851 


327,000 * 
873 € 


(7) 

l 

(?) 
134,000 


145,000 * 
11,700 ' 
290,000 ' 


2007 
Quantity 


552 
NA 
13,900 


25,700 ' 
635 


XX 
XX 


NA 
10,900 ' 


4,680 ' 
6 


12,400 ' 


31,100 ' 
17 ' 
XX 


31 

NA 

(4) 
15,800 ' 


12,300 ' 
98 ' 
XX 
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Value 


13,800 
7 
180,000 


235,000 * 
21,200 


112,000 * 
562,000 ' 


277 
83,100 ' 


37,700 ' 
1,580 
53,900 * 


(7) 
265,000 * 

(7) 

l 


123,000 ' 


282,000 ' 
2,680 ' 
672,000 ' 


(7) 

l 

(7) 
141,000 ' 


140,000 ' 
12,000 ' 
293,000 ' 


= AUS 
Quantity 


509 
NA 
14,600 


22,200 
748 


XX 
XX 


Value 
12,900 
7 
231,000 


224,000 
23,100 


128,000 


468,000 ' 


618,000 


282 
67,000 


33,300 
1,720 
56,000 


177,000 ' 


158,000 


(7) 
(7) 
(7) 

l 


126,000 
(7) 


225,000 
1,740 


662,000 ' 


353,000 


(7) 

l 

(7) 
109,000 


126,000 
7,140 
242,000 


TABLE 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE'?? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
Michigan: 
Cement: 
Masonry 
Portland 
Clays, common 
Gemstones, natural 
Gypsum, crude 
Iron ore, usable shipped 
Peat 
Sand and gravel: 
Construction 
Industrial 
Stone: 
Crushed 
Dimension 
Combined values of bromine (2006), lime, magnesium 
compounds, potash, salt, and values indicated by 
symbol W 
Total 
Minnesota: 
Gemstones, natural 
Iron ore, usable shipped 
Peat 
Sand and gravel, construction 
Stone: 
Crushed 
Dimension 
Combined values of clays (common), lime, sand and 


gravel (industrial), and values indicated by symbol W 


Total 
Mississippi: 
Clays: 
Bentonite 
Common 
Fuller's earth 
Gemstones, natural 
Sand and gravel, construction 
Stone, crushed 
Combined values of cement (portland), clays (ball), 
lime (2007), sand and gravel (industrial), and values 
indicated by symbol W 
Total 
Missouri: 
Cement, portland 
Clays, common 
Sand and gravel: 
Construction 
Industrial 
Stone: 
Crushed 
Dimension 
See footnotes at end of table. 


STATISTICAL SUMMARY —2008 


2006 


Quantity 


176 
5,440 
405 
NA 
932 
12,300 
32 


50,500 
1,460 


78 
549 
(4) 
NA 
19,300 
3,070 


17,000 
595 


90,500 ' 


(4) 


Value 


22,700 * 
536,000 * 
1,010 
2 
8,220 
W 
W 


215,000 
30,400 


150,000 
W 


981,000 
1,940,000 


6 

W 
5,280 
240,000 


116,000 
14,400 ' 


2,250,000 
2,620,000 ' 


133,000 
53,700 


77,200 
272,000 


500,000 * 
4,160 


92,100 
16,400 


576,000 
W 


2007 


Quantity 


149 
5,490 
533 
NA 
809 
12,200 


(4) 


56,900 ' 


1,360 


26,800 ` 


(4) 


XX 
XX 


NA 
38,800 
41 
46,100 


10,400 ' 
28 ' 


XX 
XX 


67 
508 
(4) 
NA 


15,000 ' 


3,120 


14,200 ' 


642 


83,900 * 


(4) 


Value 


20,200 ° 
537,000 ° 
2,250 ' 

2 

8,030 

W 

W 


230,000 ' 
30,000 


130,000 ' 
W 


1,010,000 
1,970,000 


6 

W 
4,350 
239,000 


111,000 ' 
14,400 ' 


2,410,000 
2,780,000 ' 


4,610 
2,980 ' 

W 

l 
102,000 ' 

58,900 


76,900 
245,000 ' 


515,000 ° 
2,880 * 


78,400 ' 
19,400 


630,000 ' 
w 


|. 2008 . 
Quantity 


99 
4,930 
365 
NA 
656 
12,400 


(4) 


44,300 
1,500 


21,100 
11 


Value 


12,000 * 
502,000 * 
1,730 
2 
7,270 
W 
W 


208,000 
26,800 


101,000 
891 


1,130,000 
1,990,000 


7 

W 
4,540 
220,000 


95,600 
17,200 


3,090,000 
3,430,000 


89,400 
88,800 


77,200 
261,000 


451,000 * 
3,470 


75,800 
21,400 


602,000 
668 


2.15 


TABLE 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE”? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
Missouri—Continued: 

Combined values of cadmium (byproduct from zinc 
concentrates), cement (masonry), clays (fire, fuller’s 
earth), copper, gemstones (natural), lead, lime, silver, 
stone (dimension granite), zinc, and values indicated 
by symbol W 
Total 

Montana: 

Gemstones, natural 


Palladium” kilograms 


Platinum" do. 


Sand and gravel, construction 

Stone: 
Crushed 
Dimension 

Combined values of cadmium (byproduct from zinc 
concentrates), cement, clays (bentonite, common), 
copper, garnet (industrial), gold, lead, lime, 
molybdenum concentrates, silver, talc (crude), zinc, 
and values indicated by symbol W 
Total 

Nebraska: 

Cement: 
Masonry 
Portland 

Clays, common 

Gemstones, natural 

Lime 

Sand and gravel, construction 

Stone, crushed 
Total 

Nevada: 

Barite 

Gold? 

Sand and gravel, construction 


kilograms 


Silver kilograms 


Stone, crushed 


Combined values of brucite (2007), cement (portland), 


clays (bentonite, fuller's earth, kaolin), copper, 
diatomite, gemstones (natural), gypsum (crude), lime, 
lithium carbonate, magnesite, molybdenum 
concentrates, perlite (crude), pumice and pumicite, 
salt, sand and gravel (industrial), stone (dimension), 
zeolites, and values indicated by symbol W 
Total 
New Hampshire: 
Gemstones, natural 
Sand and gravel, construction 
Stone: 
Crushed 
Dimension, granite 
Total 
See footnotes at end of table. 


2.16 


2006 
Quantity 


«le 


NA 
14,400 
4,290 
13,700 


4,040 
(4) 


(4) 
206,000 
45,500 
260,000 
10,500 ' 


2007 
Value Quantity Value 

826,000 XX 1,040,000 
2,010,000 XX 2,280,000 ' 

379 NA 386 

150,000 12,800 148,000 

158,000 3,860 162,000 

95.300 15,900 134,000 
21,800 1,810 ' 9,800 ' 

W (4) W 
647,000 ' XX 910,000 ' 

1,360,000 

(7) (4) (7) 

(7) (4) (7) 

(7) 135 ° (7) 

4 NA 4 

700 (4) (7) 

62,000 13,400 70,600 
67,100 7,690 * 75,600 * 
130,000 XX 146,000 * 

W (4) W 

4,010,000 186,000 4,170,000 

224,000 34,700 180,000 

97,200 243,000 105,000 
90,200 ! 12,700 ! 111,000 ' 
722,000 ! XX 836,000 ' 
5,410,000 * 

6 NA 6 

61,600 7,940 49,000 
56,800 * 6,550 ' 67,800 ' 

6,100 37 5,570 
122,000 ' 
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2008 
Quantity 


XX 
XX 


NA 
11,900 
3,580 
13,200 


961 
58 


(4) 
(4) 
109 ° 
NA 
(4) 
13,700 
7,960 
XX 


641 
178,000 
29,200 
235,000 
9,320 


Value 


906,000 
2,060,000 


380 
136,000 
182,000 
108,000 


6,770 
9,490 


915,000 


1,070,000 XX 


1,360,000 


(7) 

(7) 

(7) 

4 

(7) 
73,500 
78,100 
152,000 


29,500 
5,000,000 
161,000 
113,000 
86,800 


909,000 


5,140,000 XX 


6,300,000 


7 
49,900 


50,900 
(7) 


125,000 ' XX 


101,000 


TABLE 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE"??? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
New Jersey: 
Clays, common 
Gemstones, natural 
Sand and gravel: 
Construction 
Industrial 
Stone, crushed 
Combined values of greensand marl, peat and values 
Indicated by symbol W 
Total 
New Mexico: 
Clays, common 
Copper” 
Gemstones, natural 
Sand and gravel: 
Construction 
Industrial 
Stone: 
Crushed 
Dimension 


Combined values of cement, gold, gypsum (crude), 
helium (Grade-A), lime, molybdenum concentrates, 
perlite (crude), potash, pumice and pumicite, salt, 
silver, zeolites, and values indicated by symbol W 
Total 

New York: 

Clays, common 

Gemstones, natural 

Gypsum, crude 

Salt 

Sand and gravel, construction 

Stone: 

Crushed 
Dimension 

Combined values of cadmium (byproduct from zinc 
concentrates), cement, garnet (industrial), peat, sand 
and gravel (industrial), talc (crude), wollastonite, zinc 
Total 

North Carolina: 

Clays: 
Common 
Kaolin 

Feldspar 

Gemstones, natural 

Mica, crude 

Sand and gravel: 

Construction 
Industrial 
Stone: 
Crushed 
Dimension 
See footnotes at end of table. 


STATISTICAL SUMMARY—2008 


2006 
Quantity 


(4) 
NA 


NA 
367 
4,890 
35,000 


52,400 
55 


12,900 
1,220 


78,800 


46 ' 


Value 


W 
l 


192,000 
40,600 
169,000 


3,390 
404,000 


228 
784,000 
23 


157,000 
W 


33,800 ' 
W 


509,000 
1,480,000 


30,400 
90 
3,230 
257,000 
236,000 


438,000 
7,860 ' 


368,000 
1,340,000 


24,200 
950 
19,100 
282 
12,600 


70,000 
24,700 


868,000 
19,800 ' 


2007 


Quantity 


65 
NA 


15,600 * 
1,090 ' 
20,000 


XX 


NA 
299 
7,990 
33,300 


47,300 * 
70 ' 


11,400 
1,670 


70,200 ' 
48 ' 


Value 


[e 


145,000 
33,200 * 
162,000 


3,220 
343,000 ' 


269 * 
783,000 
24 


157,000 
W 


56,700 ' 
W 


583,000 
1,580,000 * 


28,500 
96 
1,540 
400,000 
278,000 


432,000 ' 
12,000 ' 


393,000 
1,550,000 ' 


19,500 ' 
792 
W 
384 
10,300 


62,300 
31,300 * 


898,000 
20,400 ' 


2008 


Quantity 


NA 


14,100 
1,010 
17,900 


NA 
406 
7,660 
33,100 


43,900 
57 


Value 


159,000 
31,800 
155,000 


(7) 
345,000 


120 
734,000 
21 


126,000 
W 


38,800 
939 


720,000 
1,620,000 


28,200 
96 
3,810 
431,000 
251,000 


392,000 
16,000 


354,000 
1,480,000 


659 
4,580 


58,300 
29,400 


806,000 
25,200 
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TABLE 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE" ^? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 
North Carolina—Continued: 
Combined values of andalusite (2007—08), olivine 
(2007-08), phosphate rock, pyrophyllite (crude), and 
values indicated by symbol W XX (7) XX 131,000 ' XX 153,000 
Total XX 1,040,000 XX 1,170,000 * XX 1,090,000 
North Dakota: 
Clays, common (4) (7) (4) (7) 84 549 
Gemstones, natural NA 4 NA 4 NA 4 
Lime (4) (7) (4) (7) (4) (7) 
Sand and gravel: 
Construction 14,000 43,700 14,900 49,100 11,800 38,000 
Industrial (4) (7) (4) (7) (4) (7) 
Stone, crushed 147 683 274 1,270 26 133 
Total XX 44,400 XX 50,300 XX 38,700 
Ohio: 
Cement, portland 966 96,100 ° 916 92,000 ° 762 74,000 
Clays, common 1,580 17,800 1,190 16,500 983 15,900 
Gemstones, natural NA 4 NA 4 NA 4 
Lime 1,850 150,000 1,690 159,000 1,670 166,000 
Sand and gravel: 
Construction 46,300 289,000 40,800 271,000 33,000 237,000 
Industrial 1,110 33,800 1,080 33,000 1,010 34,300 
Stone: 
Crushed 70,100 ' 437,000 ' 68,000 ' 448,000 ' 53,600 442,000 
Dimension 50 F 7,900 ' 37 ' 6,050 ' 25 940 
Combined values of cement (masonry), clays (fire), peat, 
salt XX 251,000 XX 254,000 XX 303,000 
Total XX 1,280,000 ' XX 1,280,000 ' XX 1,270,000 
Oklahoma: 
Clays, common 1,180 4,700 1,050 5,170 € 756 3,900 
Gemstones, natural NA 106 NA 106 NA 4 
Gypsum, crude 3,420 30,200 3,410 26,100 1,370 12,800 
Sand and gravel: 
Construction 17,000 91,900 16,200 ' 94,100 ' 14,600 93,400 
Industrial 1,640 40,400 1,710 44,600 2,040 63,700 
Stone: 
Crushed 43,800 258,000 45,800 298,000 ' 46,600 341,000 
Dimension 34° 6,320 "€ 65° 11,700 ' 53 8,750 
Tripoli metric tons 18,400 1,890 40,600 1,600 86,000 1,800 
Combined values of cement, feldspar, helium (Grade—A), 
lodine (crude), lime, salt, XX 263,000 XX 261,000 ' XX 285,000 
Total XX 696,000 ' XX 743,000 ' XX 810,000 
Oregon: 
Gemstones, natural NA 1,860 NA 2,150 NA 1,620 
Sand and gravel, construction 23,800 175,000 21,200 163,000 14,800 120,000 
Stone, crushed 29,300 ' 219,000 ' 30,600 ' 211,000 ' 23,000 171,000 
Combine values of cement (portland), clays (bentonite, 
common), diatomite, emery (2008), lime, perlite (crude), 
pumice and pumicite, talc [crude (2006)] XX 143,000 XX 128,000 XX 106,000 
Total XX 539,000 ' XX 505,000 ' XX 398,000 


See footnotes at end of table. 
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TABLE 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE” 23 


(Thousand metric tons and thousand dollars unless otherwise specified) 


|. 2006 MEM 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 
Pennsylvania: 
Cement: 
Masonry 384 52,200 * 304 40,500 * 254 34,000 * 
Portland 6,020 599,000 * 5,660 568,000 * 5,150 510,000 * 
Clays, common 742 5,630 683 4,890 ' 640 4,840 
Gemstones, natural NA l NA l NA l 
Lime 1,160 115,000 1,100 112,000 1,130 126,000 
Peat 1 52 2 79 2 62 
Sand and gravel: 
Construction 18,400 126,000 18,300 143,000 15,800 129,000 
Industrial 696 15,500 685 15,800 677 16,300 
Stone: 
Crushed 113,000 807,000 * 111,000 * 960,000 * 102,000 1,140,000 
Dimension 63" 16,200 * 59 ' 16,200 ' 42 11,100 
Tripoli (4) (7) (4) (7) (4) (7) 
Total XX 1,740,000 ' XX 1,860,000 ' XX 1,970,000 
Rhode Island: 
Gemstones, natural NA | NA l NA l 
Sand and gravel: 
Construction 2,430 25,800 2,410 31,200 2,080 33,000 
Industrial (4) (7) (4) (7) (4) (7) 
Stone, crushed 2,570 21,300 2,240 21,200 1,880 18,200 
Total XX 47,000 XX 52,400 ' XX 51,200 
South Carolina: 
Cement: 
Masonry 575 68,900 * 491 60,100 * 323 41,600 
Portland 3,320 294,000 ° 3,680 355,000 * 2,930 284,000 
Clays: 
Common 992 4,250 826 3,990 ' 461 2,130 
Fire 60 348 37 83 29 66 
Kaolin 294 17,900 297 17,600 199 11,300 
Gemstones, natural NA l NA l NA l 
Mica, crude (4) (7) (4) (7) (4) (7) 
Sand and gravel: 
Construction 10,900 51,100 10,300 ' 56,500 ' 9.160 44,100 
Industrial 905 21,800 837 22,000 679 21,100 
Stone: 
Crushed 31,400 ' 270,000 ' 30,400 ' 290,000 ' 22,500 235,000 
Dimension 9 850 9 850 4 472 
Vermiculite (4) (7) (4) (7) (4) (7) 
Total XX 729,000 ' XX 806,000 * XX 639,000 
South Dakota: 
Clays, common 176 W 151 W 155 W 
Sand and gravel, construction 16,500 60,000 13,900 50,500 12,300 47,100 
Stone, crushed 6,760 ' 43,800 TI 5,430 ' 36,600 ' 5,390 34,300 
Combined values of cement (portland), feldspar, 
gemstones (natural), gold, gypsum (crude), iron ore 
(usable shipped), lime, mica (crude), stone 
(dimension granite), and values indicated by symbol W XX 129,000 XX 175,000 XX 164,000 
Total XX 232,000 ' XX 262,000 * XX 246,000 
See footnotes at end of table. 
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TABLE 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE! ?? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
Tennessee: 


Clays: 


Ball 


Common 
Sand and gravel: 


Construction 


Industrial 


Stone: 
Crushed 
Dimension 

Combined values of cadmium [byproduct from zinc 
concentrates (2007—08)], cement, clays [fuller's earth, 
kaolin (2006)], gemstones (natural), lime, salt, stone 
(dimension marble), zinc (2007—08), and values 
indicated by symbol W 


Total 
Texas: 
Cement: 
Masonry 
Portland 
Clays: 
Bentonite 
Common 
Gemstones, natural 
Gypsum, crude 
Lime 
Salt 
Sand and gravel: 
Construction 
Industrial 
Stone: 
Crushed 
Dimension 
Combined values of brucite, clays (ball, fuller's earth, 
kaolin), helium, talc (crude), zeolites 
Total 
Utah: 
Beryllium concentrates 
Clays, common 
Gemstones, natural 
Salt 
Sand and gravel, construction 
Stone: 
Crushed 
Dimension 


metric tons 


Combined values of cement (portland), clays (bentonite), 


copper, gold, gypsum (crude), helium (Grade-A), 
lime, magnesium compounds, magnesium metal, 
molybdenum concentrates, perlite [crude (2006)], 
phosphate rock, potash, silver 
Total 

See footnotes at end of table. 
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2006 


Quantity 


713 
231 


8,500 
1,010 


65,800 
(4) 


71 
2,360 
NA 
1,010 
1,650 
9,570 


99,500 
1,530 


141,000 
233 


Value 


30,800 
1,530 


57,900 
29,300 


525,000 
W 


220,000 
864,000 


50,700 
1,070,000 


4,000 
12,600 
202 
10,200 
130,000 
132,000 


603,000 
65,600 


861,000 
30,100 


68,200 
3,040,000 


NA 
10,700 
238 
149,000 
204,000 


89,100 
585 


3,560,000 
4,010,000 


km | 


2007 


Quantity 


677 
199 


7,310 € 
1,070 


63,400 ' 
(4) 


XX 
XX 


368 
10,900 


64 
1,950 
NA 
1,180 
1,620 
8,950 


95,900 ' 
3,280 


153,000 ' 
243 ' 


XX 
XX 


3,810 
531 
NA 

2,470 

45,100 


13,200 ' 
8 


XX 
XX 
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Value 


30,600 
1,360 


52,200 ' 
32,400 


559,000 ' 
W 


315,000 ' 
990,000 ' 


52,100 * 
1,060,000 * 


3,730 
12,600 ' 
202 
8,200 
132,000 
143,000 


654,000 ' 
123,000 


1,020,000 r 
31,600 ' 


72,100 
3,310,000 * 


NA 
10,400 
240 
135,000 
261,000 


97,800 * 
619 


3,370,000 
3,880,000 


Quantity 


73 
2,070 
NA 
1,040 
1,500 
9,080 


87,700 
3,570 


148,000 
269 


NA 
2,150 
37,400 


8,920 
9 


2008 


Value 


25,900 
1,090 


53,700 
32,800 


461,000 
1,820 


280,000 
856,000 


40,300 
1,110,000 


12,000 
13,700 
202 
7,550 
128,000 
157,000 


627,000 
139,000 


1,090,000 
27,700 


77,700 
3,430,000 


NA 
10,200 
781 
139,000 
214,000 


71,600 
707 


3,730,000 
4,160,000 


TABLE 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE! ”3 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
Vermont: 
Gemstones, natural 
Sand and gravel, construction 
Stone: 
Crushed 
Dimension 
Talc, crude 
Total 
Virginia: 
Clays, common 


Kyanite" 


Mica, crude 

Sand and gravel, construction 

Stone: 
Crushed 
Dimension 

Combined values of cement, clays (fuller's earth), 
feldspar, gemstones (natural), iron oxide pigments 
(crude), lime, salt (2007—08), sand and gravel 
(industrial), talc [crude (2006)], titanium concentrates 
(ilmenite), vermiculite (crude), zirconium concentrates, 
and values indicated by symbol W 
Total 

Washington: 

Clays: 
Common 
Fire 

Gemstones, natural 

Gypsum, crude 

Peat 

Sand and gravel, construction 

Stone, crushed 

Combined values of cadmium (byproduct from zinc 
concentrates), cement (portland), diatomite, gold 
(2008). lead, lime, olivine, sand and gravel (industrial), 
stone (dimension miscellaneaous), zinc, and value 
indicated by symbol W 
Total 

West Virginia: 

Gemstones, natural 

Sand and gravel: 
Construction 
Industrial 

Stone: 
Crushed 


Dimension 


Combined values of cement, clays (common), lime, peat, 


(2006—07), salt, and values indicated by symbol W 
Total 
See footnotes at end of table. 
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2006 


Quantity 


NA 
5,810 


5,880 ' 
116° 


(4) 
XX 


762 
102 ' 


14,200 


77,800 ' 
(4) 


(4) 
48,400 
16,800 


XX 
NA 


429 
333 


14,500 
(4) 


XX 
XX 


Value 


l 
37,300 


50,200 ' 

35,800 ' 
(7) 

123,000 ' 


1,810 
23,600 * 


110,000 


849,000 ' 
W 


318,000 ' 
1,300,000 ' 


315,000 
175,000 * 


270,000 
759,000 


3,470 
17,200 


120,000 
W 


89,100 
230,000 


2007 


Quantity 


NA 
5,140 


6,460 ' 

110° 
(4) 
XX 


725 
118° 

(9) 

12,300 


62,600 ' 
(4) 


(4) 
45,500 
18,000 ' 


XX 
NA 


675 
345 


14,600 ' 
(4) 


XX 
XX 


Value 


l 
34,100 


46,200 ! 

35,700 ' 
(7) 

116,000 ' 


7,840 ' 

29,100 ' 
l 
115,000 


713,000 ' 
W 


310,000 ' 
1,180,000 ' 


66 
324,000 
166,000 ' 


258,000 
747,000 ' 


5,620 
17,600 


115,000 ' 
W 


87,400 
226,000 ' 


2008 


Quantity 


NA 
4,700 


5,170 
112 
(4) 
XX 


766 
97 


10,200 


54,500 
9 


(4) 
39,400 
17,200 


Value 


l 
31,900 


42,900 
35,900 
(7) 
111,000 


8,540 
25,500 


109,000 


673,000 
1,040 


317,000 
1,130,000 


50 

150 

75 
324,000 
165,000 


228,000 
718,000 


3,840 
17,200 


131,000 
229 


85,100 
238,000 
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TABLE 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE" ”? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral 
Wisconsin: 
Gemstones, natural 
Lime | 
Peat 
Sand and gravel: 
~ Construction 
Industrial 
Stone: 
Crushed 
Dimension 


NC A 
Wyoming: 
__Clays: ` 
Bentonite 
Common 
. Gemstones, natural 
. Sand and gravel, construction 


Stone, crushed 


Combined values of cement (portland), gypsum (crude), 
helium (Grade—A), lime, soda ash, stone [dimension 
(2008)], zeolites (2006—07) 

Total 
Undistributed: 

Connecticut, Delaware, Maryland, Massachusetts, 

Nebraska, New Hampshire, New Jersey (2008), 

North Carolina (2006), North Dakota, Pennsylvania, 

Rhode Island, South Carolina, Vermont, Wisconsin, 

undistributed 


2006 


Quantity 


NA 
922 


(4) 


39,600 
2,450 


41,000 ' 
302 ' 


XX 


182,000 
74,100 


231,000 ' 
35,800 * 
594,000 * 


209,000 

206 

14 

74,600 
70,700 ' 


1,240,000 
1,590,000 


404,000 ' 


2007 
Quantity 


38,200 
2,650 


32,800 ' 
307 ' 
XX 


4,250 
59 
NA 
19,100 
12,500 ' 


XX 
XX 


XX 


186,000 
90,100 


191,000 ' 
35,900 * 
581,000 * 


227,000 
226 

15 
95,800 


61,400 ' 


1,370,000 


1,760,000 * 


190,000 ' 


2008 
Quantity Value 
NA 7 
852 71,500 
(7) 26 
35,400 185,000 
3,290 120,000 
25,900 237,000 
250 33,300 
XX 647,000 
4,520 214,000 
37 89 
NA 14 
17,100 100,000 
12,100 57,100 
XX 1,640,000 
XX 2,020,000 
XX 449,000 


"Estimated. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; included in “Combined value" data for each State. 


XX Not applicable. -- Zero. 
"Table includes data available through August 26, 2010. 


"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Data are rounded to no more than three significant digits; may not add to totals shown. 


^Withheld to avoid disclosing company proprietary data. 
?*Recoverable content of ores, etc. 


°Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 
"Withheld to avoid disclosing company proprietary data; value included in “Undistributed.” 


Excludes attapulgite; included in “Combined values." 
"Less than LG unit. 
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NONFUEL RAW MINERAL PRODUCTION IN THE COMMONWEALTH OF PUERTO RICO AND ISLANDS ADMINISTERED 
BY THE UNITED STATES! ?? 


TABLE 6 


(Thousand metric tons and thousand dollars) 


2006 
Mineral Quantity Value 
Puerto Rico: 
Cement, portland 1,550 
Clays, common 111 
Lime" 11 
Salt 45 
Stone, crushed 12,900 ' 
Total XX 
Administered Islands: 
American Samoa, stone, crushed W 
Guam, stone, crushed 900 
Virgin Islands, stone, crushed W 
Total XX 


"Table includes data available through August 26, 2010. 


"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


STATISTICAL SUMMARY —2008 


614 
2,250 
1,500 

79,700 * 
84,100 ' 


8,460 


8,460 ' 
"Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data. XX Not applicable. 


2007 


Quantity Value 


1,390 

96 

11 

45 
13,400 ' 

XX 


W 
329 


W 
XX 


W 

547 

2,250 
1,500 ' 
100,000 * 
105,000 ' 


2008 
Quantity 


* < 


1,500 
161,000 
164,000 
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TABLE 7 
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2007 2008 
Mineral or product Quantity Value Quantity Value 
Metals: 
Aluminum: 
Crude and semicrude 2,840 8,280,000 3,280 9,020,000 
Manufactures 141 623,000 150 683,000 
Antimony: 
Metal, alloys, waste and scrap metric tons 305 1,120 366 1,370 
Oxide, antimony content do. 1,640 8,810 1,830 10,200 
Arsenic metal, arsenic content do. 2,490 5,010 1,050 2,110 
Bauxite and alumina: 
Alumina, calcined equivalent 1,160 709,000 1,150 684,000 
Bauxite: 
Calcined, refractory and other grade 8 1,540 10 1,600 
Crude and dried 15 4,100 14 4,060 
Speciality aluminum compounds, sulfate, chloride, fluoride-based metric tons 46,000 46,700 41,600 50,400 
Beryllium, unwrought, and waste and scrap, other including articles not 
elsewhere specified do. 101 18,500 113 16,500 
Bismuth, metal, alloys, waste and scrap, bismuth content do. 421 6,230 375 6,730 
Cadmium: 
Metal do. 154 1,310 126 901 
Sulfide, gross weight do. 135 126 241 125 
Unwrought and powder do. 270 1,510 295 1,370 
Chromium: 
Ores and concentrate metric tons 37,600 5,560 7,000 4,370 
Metals and alloys: 
Metal, unwrought powders, waste and scrap, other do. 1,210 23,200 998 20,400 
Ferroalloys, high-carbon, low-carbon, ferrochromium-silicon do. 41,100 51,200 24,500 43,100 
Chemicals: 
Oxides, trioxides and other do. 18,600 31,700 21,000 38,900 
Sulfates do. 23 250 52 362 
Salts of oxometallic or peroxometallic acids, zinc and lead chromate, sodium 
dichromate, potassium dichromate, other do. 32,000 28,400 32,800 31,200 
Pigments and preparations do. 1,410 9,930 1,230 10,600 
Cobalt: 
Acetates and chlorides do. 235 2,660 346 6,320 
Oxides and hydroxides do. 863 28,400 531 19,400 
Metal: 
Unwrought, powders, waste and scrap, mattes, other intermediate products of 
metallurgy do. 2,420 69,300 2,380 112,000 
Wrought and cobalt articles do. 1,440 89,300 1,370 104,000 
Copper: 
Unmanufactured, does not include unalloyed scrap, copper content 263 1,290,000 407 1,920,000 
Semimanufactures 254 2,020,000 222 1,870,000 
Scrap, alloyed and unalloyed 907 2,840,000 908 2,960,000 
Ferroalloys not listed elsewhere: 
Ferrophosphorous metric tons 815 1,610 2,350 4,590 
Other do. 4,620 7,110 9,360 16,300 
Gold: 
Ores and concentrates kilograms 3,190 34,000 2,430 52,300 
Dore and precipitates do. 123,000 2,740,000 106,000 3,000,000 
Bullion, refined do. 392,000 8,700,000 460,000 13,100,000 
Waste and scrap do. 616,000 1,480,000 886,000 1,970,000 


See footnotes at end of table. 
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TABLE 7—Continued 
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS”? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2007 2008 
Mineral or product Quantity Value Quantity Value 
Metals—Continued: 
Gold—Continued: 
Metal powder do. 2,840 48,900 1,210 25,300 
Compounds do. 2,150,000 40,100 2,920,000 67,900 
Iron and steel: 
Steel mill products 10,100 NA 12,200 NA 
Fabricated steel products 1,570 NA 1,900 NA 
Cast iron and steel products 215 NA 304 NA 
Iron and steel scrap: 
Ferrous, includes tinplate and terneplate, excludes used rails for rerolling and other uses 
and ships, boats, and other vessels for scrapping 16,500 6,890,000 21,500 10,400,000 
Pig iron, all grades 71 4,610 51 11,400 
Direct-reduced iron, steelmaking grade metric tons 219 23 804 97 
Ships, boats, and other vessels for scrapping 143 23,700 4 354 
Used rails for rerolling and other uses, includes mixed (used plus new) rails 97 69,600 76 54,900 
Iron ore 9.310 718,000 11,100 1,240,000 
Lead: 
Base bullion, Pb content metric tons 170 868 614 2,040 
Ore and concentrates, Pb content do. 300,000 504,000 277,000 243,000 
Unwrought and alloys, Pb content do. 51,800 81,000 68,100 119,000 
Wrought and alloys, Pb content do. 4,610 7,530 6,150 9,880 
Scrap, gross weight do. 129,000 55,400 175,000 92,800 
Magnesium: 
Waste and scrap, Mg content do. 1,800 4,000 2,600 5,420 
Metal, Mg content do. 4,290 10,300 3,100 9,770 
Alloys, gross weight do. 7,570 23,600 6,760 29,900 
Powder, sheets, tubing, ribbons, wire, other forms, gross weight do. 1,170 22,800 1,950 30,200 
Manganese, gross weight: 
Ores and concentrates with 20% or more manganese do. 28,700 5,200 48,300 10,700 
Ferromanganese, all grades do. 29,100 25,000 23,400 20,600 
Silicomanganese do. 3,310 3,230 7,140 9,020 
Metal, including alloys and waste and scrap do. 3,280 8,880 4,580 11,600 
Dioxide do. 9,330 8,640 11,000 14,600 
Mercury: 
Metal do. 84 1,430 732 10,100 
Amalgams of precious metals whether or not chemically defined do. 498 528,000 925 564,000 
Molybdenum: 
Ore and concentrates, including roasted and other, Mo content do. 33,800 1,640,000 32,700 1,810,000 
Chemicals: 
Oxides and hydroxides, gross weight do. 14,900 378,000 16,700 428,000 
Molybdates, all, gross weight do. 1,440 42,500 1,540 46,700 
Ferromolybdenum, Mo content do. 1,220 67,900 1,290 62,400 
Other, includes powders, unwrought, bars and rods, waste and scrap, wire, other, 
gross weight do. 2,140 156,000 2,190 192,000 
Nickel, Ni content: 
Primary, unwrought and chemicals do. 13,100 356,000 11,600 345,000 
Secondary, stainless steel scrap and waste and scrap do. 103,000 1,920,000 94,600 1,340,000 
Wrought, not alloyed, bars, rods, profiles, wire, sheets, strip, foil, tubes, pipes do. 1,590 41,600 1,700 45,500 
Alloyed, unwrought ingot, bars, rods, profiles, wire, sheets, strip, foil, tubes, pipes, 
other alloyed articles, gross weight do. 35,500 1,450,000 42,100 1,730,000 
See footnotes at end of table. 
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TABLE 7—Continued 
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS" : 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2007 2008 
Mineral or product Quantity Value Quantity Value 
Metals—Continued: 
Niobium (columbium) and tantalum: 
Niobium: 
Ores and concentrates kilograms 163,000 3,670 62,800 2,010 
Ferroniobium do. 1,580,000 17,200 1,130,000 12,500 
Tantalum: 
Ores and concentrates, includes synthetic do. 360,000 1,590 277,000 2,790 
Unwrought powders, waste and scrap, unwrought alloys and metal do. 269,000 62,200 462,000 89.800 
Wrought do. 95,000 43,100 104,000 49,300 
Platinum-group metals: 
Palladium, Pd content do. 41,800 298,000 26,400 197,000 
Platinum, includes waste and scrap and metal, Pt content do. 83,300 1,690,000 70,300 1,760,000 
Iridium, osmium, ruthenium, gross weight do. 8,190 145,000 6,450 80,600 
Rhodium, Rh content do. 2,210 401,000 1,980 302,000 
Rare earths, estimated rare-earth oxide content: 
Cerium compounds metric tons 1,470 11,100 1,380 12,200 
Compounds, inorganic and organic do. 1,300 13,800 663 7,610 
Metals, including scandium and yttrium do. 1,470 20,200 1,390 18,600 
Ferrocerium and other pyrophoric alloys do. 3,210 16,200 4,490 21,200 
Selenium and tellurium: 
Selenium, Se content do. 562,000 9,500 545,000 8,920 
Tellurium, Te content do. 15,100 1,530 50,000 3,030 
Silicon, gross weight: 
Ferrosilicon do. 11,600 14,100 17,700 10,000 
Metal do. 28,600 1,870,000 35,400 2,260,000 
Silver: 
Bullion, Ag content kilograms 660,000 274,000 413,000 203,000 
Dore, Ag content do. 51,500 21,700 94,800 36,200 
Metal powder, gross weight do. 1,500,000 302,000 890,000 473,000 
Nitrate, gross weight do. 47,100 4,930 34,000 3,260 
Ores and concentrates, Ag content do. 15,800 7,020 130,000 50,300 
Semimanufactured forms containing 99.5% or more by weight of silver, gross weight do. 659,000 150,000 720,000 199,000 
Waste and scrap, gross weight do. 238,000 233,000 2,570,000 4,290,000 
Unwrought, other, gross weight do. 70,000 22,400 47,700 15,700 
Thorium and thorium-bearing materials, compounds do. 1,630 500 12,700 1,250 
Tin: 
Ingots and pigs metric tons 6,410 46,400 9,800 62,000 
Tin scrap and other tin bearing material, except tinplate scrap, includes rods, profiles, 
wlre, powders, flakes, tubes, pipes do. 13,000 53,300 14,500 65.600 
Tinplate and terneplate do. 194,000 118,000 247,000 192,000 
Titanium: 
Metal, waste and scrap, unwrought, wrought products and castings, ferrotitanium 
and ferrosilicon titanium do. 32,400 1,200,000 34,600 1,290,000 
Ores and concentrates do. 9,730 5,140 14,900 8,590 
Pigment, dioxide and oxide do. 682,000 1,280,000 733,000 1,470,000 
Tungsten, W content: 
Ammonium paratungstate do. 731 11,700 621 10,100 
Carbide powder do. 1,280 43,700 1,340 53,300 
Metal powders do. 1,050 ° 51,900 981 ° 57.100 
Miscellaneous tungsten-bearing materials, ferrotungsten, ferrosilicon tungsten, 
unwrought, waste and scrap, wrought, compounds do. 2,890 77,800 2,540 84,200 
Ores and concentrates do. 109 ° 2,720 496 ° 14,500 


See footnotes at end of table. 
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TABLE 7—Continued 
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


207 — 2008 I 
Mineral or product Quantity Value Quantity Value 
Metals—Continued: 
Vanadium: 
Aluminum-vanadium master alloy, gross weight kilograms 21,100,000 72,700 21,900,000 76,200 
Ferrovanadium, V content do. 154,000 5,810 281,000 12,600 
Metal, including waste and scrap, gross weight do. 49,400 2,690 57,100 3,740 
Pentoxide, anhydride, V content do. 327,000 5,460 249,000 5,650 
Other oxides and hydroxides, V content do. 626,000 7,530 1,040,000 11,300 
Zinc: 
Compounds, chloride, chromates of zinc or of lead, compounds n.s.p.f., lithopone, 
oxide, sulfate, sulfide, gross weight metric tons 42,800 77,000 49,500 76,500 
Ores and concentrates, Zn content do. 816,000 1,170,000 725,000 598,000 
Rolled do. 4,310 20,600 4,970 20,900 
Slab do. 8,070 6,420 3,250 3,260 
Zirconium: 
Ferrozirconium do. 259 414 316 574 
Ores and concentrates do. 66,200 65,400 40,800 51,100 
Oxide, includes germanium oxides and zirconium dioxides do. 2,400 30,900 2,970 42,400 
Unwrought powders do. 228 7,930 344 10,400 
Waste and scrap do. 1,930 150,000 2,330 180,000 
Total XX 54,400,000 XX 69,200,000 
Industrial Minerals: 
Abrasives, manufactured: 
Aluminum oxide, crude metric tons 18,200 47,200 21,900 59,000 
Metallic abrasives do. 26,800 40,100 34,400 48,500 
Silicon carbide, crude, ground and refined do. 19,300 40,200 17,000 46,600 
Asbestos, includes reexports: 
Manufactured NA 29,200 NA 33,200 
Unmanufactured metric tons 815 421 368 345 
Barite, natural barium sulfate do. 15,000 6,300 61,600 10,500 
Boron minerals and compounds: 
Boric acid, includes orthoboric and anhydrous 248 124,000 303 165,000 
Sodium borates 446 146,000 519 192,000 
Bromine: 
Compounds, includes methyl bromine and ethylene dibromide, Br content metric tons 5,280 13,600 3,910 11,600 
Elemental, gross weight do. 5,660 6,090 6,140 7,100 
Cement, hydraulic and clinker 886 94,300 823 102,000 
Clays: 
Ball 83 5,610 65 4,580 
Bentonite 1,430 158,000 1,090 161,000 
Fire 425 47,700 393 49,600 
Fuller’s earth 134 37,700 127 44,100 
Kaolin 3,300 615,000 2,960 606,000 
Other, n.e.c., includes chamotte or dinas earth, activated clays and earths, artifically 
activated clays 279 63,600 153 112,000 
Diamond: 
Gemstones, natural, including reexports thousand carats 36,100 11,800,000 34,000 14,700,000 
Industrial including exports and reexports: 
Unworked MEM . do. 2,120 32,400 1,280 28,000 
Powder, dust and grit, natural and synthetic do. 113,000 62,600 125,000 61,700 
Diatomite 143 60,000 151 67,700 
Feldspar metric tons 9.980 1,950 14,600 2,390 
Fluorspar do. 13,600 2,650 18,800 3,340 
See footnotes at end of table. 
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TABLE 7—Continued 
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2007 2008 
Mineral or product Quantity Value Quantity Value 
Industrial minerals—Continued: 
Garnet, industrial" do. 12,000 9,620 12,500 9,050 
Graphite, natural and artificial do. 59.800 147,000 62,800 182,000 
Gypsum and gypsum products: 
Crude 147 23,500 149 20,500 
Plasters 201 43,600 135 47,400 
Boards 100 99.500 98 133,000 
Other XX 49,000 XX 55,400 
Helium, Grade-A million cubic meters 64 136,000 70 152,000 
Iodine: 
Crude, resublimed metric tons 1,060 19,300 950 17,400 
Potassium iodide do. 136 2,620 568 11,300 
Iron oxide pigments and hydroxides: 
Pigment grade do. 5,410 15,900 4,740 12,100 
Other grade do. 63,100 33,500 46,900 31,800 
Kyanite, andalusite, sillimanite" 36 8,650 36 10,400 
Lime 144 24,800 174 27,100 
Lithium chemicals: 
Carbonate metric tons 2,550 11,700 2,720 15,700 
Hydroxide do. 5,840 40,700 5,680 10,700 
Magnesium compounds: 
Compounds, chlorides, hydroxide and peroxide, sulfates do. 34,100 22,900 38,000 29,100 
Magnesite, crude and processed: 
Caustic-calcined magnesia do. 4,420 2,780 890 779 
Dead-burned and fused magnesia do. 22,400 12,000 22,100 13,100 
Other magnesia do. 15,500 16,500 18,100 18,900 
Crude do. 11,700 1,550 21,000 3,350 
Mica: 
Scrap and flake: 
Powder metric tons 5,170 6,040 6,630 7,810 
Waste do. 2,530 799 2,430 731 
Sheet: 
Unworked a |... do. 122 397 105 238 
Worked do. 1,180 18,800 1,920 18,600 
Nitrogen, major compounds, gross weight 8,160 NA 9,370 NA 
Peat 56 6,140 186 17,800 
Perlite, crude* metric tons 28,000 1,260 
Potash: 
Potassium chloride do. 181,000 NA 104,000 NA 
Potassium sulfates, all grades do. 324,000 NA 585,000 NA 
Potassium nitrate do. 4,670 3,870 5,090 6,050 
Pumice and pumicite 9 4,260 15 7,220 
Salt 833 59,600 1,030 65,900 
Sand and gravel: 
Construction: 
Sand 107 23,000 98 18,000 
Gravel 258 5,740 294 4,380 
Industrial 3,020 242,000 3,100 260,000 
Silica, special stone products NA 8,600 NA 8,700 
Soda ash 5,130 734,000 5,370 939,000 


See footnotes at end of table. 
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TABLE 7—Continued 
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS”? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2007 200  — 
Mineral or product Quantity Value Quantity Value 
Industrial minerals—Continued: 

Stone: 

Crushed 1,020 62,500 1,240 61,600 

Dimension XX 74,300 XX 65,700 
Strontium compounds: 

Carbonate, precipitated metric tons 116 173 118 114 

Oxide, hydroxide, peroxide do. 897 ' 809 * 964 948 
Sulfur: 

Elemental 922 84,800 952 212,000 

Sulfuric acid, 100% H,SO, 336 34,300 262 42,700 
Talc, excludes powders-talcum (in package), face, compact 271° 50,600 * 244 46,000 
Vermiculite* 5 985 5 985 
Wollastonite® 30 ' 9,000 ' 30 9,000 
Zeolites” metric tons 250 56 200 46 

Total XX 15,600,000 * XX 19,000,000 
Grand total XX 70,100,000 * XX 88,200,000 


“Estimated. ‘Revised. do. Ditto. NA Not available. XX Not applicable. 
'Table includes data available through August 26, 2010. 
“Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 8 
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS” ° 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Oe 20007— ti 2000 
Mineral or product Quantity Value? Quantity Value? 
Metals: 
Aluminum: 
Crude and semicrude 4,490 13,400,000 4,200 12,500,000 
Manufactures 330 1,230,000 325 1,210,000 
Antimony: 
Metal metric tons 5.920 28,300 7,050 29,700 
Ore and concentrate, antimony content do. 226 1,110 164 828 
Oxide, antimony content do. 21,700 117,000 21,800 124,000 
Arsenic: 
Acid do. 12 28 115 682 
Metal do. 759 3,410 376 2,610 
Sulfide do. 103 241 (4) 11 
Trioxide do. 9,220 4,140 6,320 2,920 
Bauxite and alumina: 
Alumina, calcined equivalent 2,440 1,040,000 2,530 1,100,000 
Bauxite: 
Calcined, refractory and other grade 807 99,300 1,110 178,000 
Crude and dried 9,840 307,000 10,500 277,000 
Speciality aluminum compounds, sulfate, chloride, fluoride-based metric tons 42,800 36,400 62,000 72,400 
Beryllium, ore, concentrates, oxide, hydroxide, unwrought including powders, 
waste and scrap, other, beryllium-copper master alloys, beryllium-copper plates, 
sheets, strip do. 1,190 17,300 1,190 20,500 
Bismuth, metallic do. 3,070 58,000 1,930 44,700 
Cadmium: 
Metal do. 1,300 237 44,000 565 
Sulfide, gross weight do. 245,000 1,150 439,000 3,040 
Unwrought and powder do. 315,000 1,880 153,000 5,090 
Chromium: 
Chromite ore metric tons 145,000 22,700 197,000 44,800 
Metals and alloys: 
Ferroalloys, high-carbon, low-carbon, ferrochromium-silicon do. 466,000 515,000 533,000 1,170,000 
Metal, unwrought powders, waste and scrap, other do. 11,700 97,400 13,100 145,000 
Chemicals: 
Oxides, hydroxides, trioxides and other do. 10,500 26,200 11,400 32,300 
Sulfates do. 186 546 56 92 
Salts of oxometallic or peroxometallic acids, zinc and lead chromate, sodium 
dichromate, potassium dichromate, other do. 14,600 19,900 33,600 30,800 
Carbide do. 143 1,800 129 2,460 
Pigments and preparations based on chromium do. 3,430 14,700 2,100 10,700 
Cobalt: 
Metal: 
= Alloys, unwrought, waste and scrap, wrought, cobalt articles do. 1,450 40,000 1,570 59,400 
Unwrought, excluding alloys and waste and scrap, includes cathode and metal 
powder, may include intermediate products of cobalt metallurgy do. 8,960 487,000 8,430 618,000 
Oxide and hydroxides do. 1,020 44,400 1,110 63,400 
Other forms, includes acetates, carbonates, chlorides, sulfates do. 1,950 31,100 4.710 49,900 
Copper: 
Unmanufactured, does not include unalloyed scrap, copper content do. 985,000 7,040,000 848,000 6,210,000 
Semimanufactures do. 372,000 2,490,000 301,000 2,080,000 
Scrap, alloyed and unalloyed do. 112,000 ' 665,000 85,700 485,000 


See footnotes at end of table. 
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TABLE 8—Continued 


U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral or product 
Metals—Continued: 
Ferroalloys not listed elsewhere: 
Ferrophosphorus 
Other 
Gallium: 
Unwrought and waste and scrap 
Gallium arsenide wafers, doped and undoped 
Germanium, wrought, unwrought, waste and scrap, gross weight 
Gold: 
Ores and concentrates 
Dore and precipitates 
Bullion, refined 
Waste and scrap 
Metal powder 
Compounds 
Indium, unwrought and waste and scrap 
Iron and steel: 
Steel mill products 
Fabricated steel products 
Cast iron and steel products 
Stainless steel 
Iron and steel scrap: 


metric tons 
do. 


kilograms 
do. 
do. 


kilograms 
do. 
do. 
do. 
do. 
do. 
do. 


metric tons 


Ferrous, includes tinplate and terneplate, excludes used rails for rerolling and other uses 


and ships, boats, and other vessels for scrapping 
Pig iron, all grades 
Direct-reduced iron, steelmaking grade 
Ships, boats, and other vessels for scrapping 
Used rails for rerolling and other uses, includes mixed (used plus new) rails 
Iron ore 
Lead: 
Pigs and bars, Pb content 
Pigments and compounds, Pb content 
Scrap, reclaimed, includes ash and residues, Pb content 
Wrought, all forms, including wire and powders, gross weight 
Magnesium: 
Waste and scrap, gross weight 
Metal, gross weight 
Alloys, Mg content 
Powder, sheets, tubing, ribbons, wire, other forms, Mg content 
Manganese: 
Ores and concentrates with 20% or more manganese, Mn content 
Ferromanganese, all grades, Mn content 
Silicomanganese, Mn content 
Metal, unwrought, other wrought, waste and scrap, gross weight 
Chemicals, manganese dioxide and potassium permanganate, gross weight 
Mercury: 
Metal 
Amalgams of precious metals whether or not chemically defined — 
Molybdenum: 
Ores and concentrates, including roasted and other, Mo content 
Chemicals, gross weight: 
Oxides and hydroxides 
Molybdates, all 
Orange 
Ferromolybdenum, Mo content 


metric tons 
do. 
do. 
do. 


do. 
do. 
do. 
do. 


do. 
do. 
do. 
do. 
do. 


Other, includes powders, unwrought, bars and rods, waste and scrap, wire, other, 


gross weight 
See footnotes at end of table. 
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2007 


Quantity 


6,890 
6,740 


37,100 
182,000 
25,400 


846 
56,000 
113,000 
42,600 
1,120 
162,000 
147,000 


30,200 
5,760 
781 
669,000 


3,700 
5,220 
2,330 
(4) 
83 
9,400 


263,000 
21,200 
2,430 
4,180 


21,200 
27,200 
21,900 

1,490 


298,000 
247,000 
278,000 
38,000 
31,300 


67 
19 


12,400 
211 
1,090 
600 
4,100 


946 


r 


Value? 


4,000 
14,100 


15,500 
176,000 
27,200 


7,420 
1,040,000 
2,440,000 

490,000 
12,300 
3,170 
56,400 


NA 
NA 
NA 
NA 


1,040,000 
1,660,000 
519,000 
157 
40,400 
543,000 


571,000 
51,100 
2,740 
13,600 


34,500 
73,500 
79,600 

9,650 


57,600 
358,000 
489,000 

95,700 

41,100 


1,360 
47,000 


553,000 
8,020 
32,500 
4,040 
270,000 


70,900 


2008 


Quantity 


10,200 
12,900 


41,100 
166,000 
40,200 


27,500 
85,100 
118,000 
36,500 
324 
102,000 
144,000 


29,000 
5,530 
771 
586,000 


3,600 
4,980 
2,340 
l 

151 
9,250 


309,000 
26,200 
1,290 
3,250 


24,100 
44,300 
13,000 

1,970 


289,000 
351,000 
245,000 
31,700 
23,600 


155 
15 


10,200 
335 
452 
373 

2,320 


1,420 


Value? 


7,530 
36,700 


18,500 
155,000 
39,600 


15,700 
1,830,000 
3,190,000 

485,000 
6,620 
2,210 

69,500 


NA 
NA 
NA 
NA 


1,450,000 
2,800,000 
971,000 
18 

80,600 
918,000 


660,000 
62,400 
2,040 
14,000 


58,800 
190,000 
74,100 
14,700 


154,000 
1,130,000 
682,000 
116,000 
39,600 


1,700 
66,800 


512,000 
12,900 
15,300 

3,110 

166,000 


105,000 
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TABLE 8—Continued 
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS”? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2007 2008 
Mineral or product Quantity Value? Quantity Value? 
Metals—Continued: 
Nickel, Ni content: 
Primary, chemicals and unwrought do. 125,000 4,780,000 129,000 3,200,000 
Secondary, stainless steel scrap and waste and scrap do. 16,200 349,000 20,100 427,000 
Wrought, not alloyed, bars, rods, profiles, wire, sheets, strip, foil, tubes, pipes do. 932 36,900 935 32,900 
Alloyed, unwrought ingot, bars, rods, profiles, wire, sheets, strip, foil, tubes, pipes, 
other alloyed articles do. 24,100 871,000 23,600 745,000 
Niobium (columbium) and tantalum: 
Niobium: 
Ores and concentrates kilograms 800 ' 26 15,600 87 
Oxide do. 1,060,000 18,800 1,220,000 31,300 
Ferroniobium do. 12,900,000 184,000 11,000,000 245,000 
Unwrought and powder do. 864,000 26,100 1,130,000 47,500 
Tantalum: 
Ores and concentrates, includes synthetic concentrates do. 969,000 49,700 1,170,000 63,100 
Unwrought powders, waste and scrap, unwrought alloys and metal do. 781,000 94,800 833,000 113,000 
Wrought do. 80,800 17,900 101,000 23,200 
Platinum-group metals, metal content: 
Platinum, grains and nuggets, sponge, other unwrought, other, waste and 
scrap, coins do. 181,000 3,570,000 150,000 3,420,000 
Palladium, unwrought and other do. 113,000 1,250,000 120,000 1,350,000 
Iridium, unwrought and other forms do. 3,410 41,900 2,550 36,600 
Osmium, unwrought do. 23 192 11 101 
Ruthenium, unwrought do. 48,700 655,000 49,800 426,000 
Rhodium, unwrought and other forms do. 16,600 2,650,000 12,600 2,470,000 
Rare earths, estimated equivalent rare-earth oxide (REO) content: 
Cerium compounds, including oxides, hydroxides, nitrates, sulfate chlorides, oxalates do. 2,680,000 12,100 2,080,000 12,800 
Yttrium compounds content by weight greater than 19% but less than 8596 
oxide equivalent do. 21,400 1,860 9.920 6,770 
Compounds, including oxides, hydroxides, nitrates, other compounds except 
chlorides do. 9,900,000 78,100 8,810,000 119,000 
Mixtures of REOs except cerium oxide do. 2,570,000 14,900 2,390,000 22,600 
Metals, whether intermixed or alloyed do. 784,000 6,470 679,000 4,940 
Mixtures of rare-earth chlorides, except cerium chloride do. 1,610,000 11,700 1,310,000 17,600 
Ferrocerium and other pyrophoric alloys do. 123,000 2,320 125,000 2,380 
Rhenium: 
Metal do. 30,500 49,600 35,900 72,800 
Ammonium perrhenate do. 15,100 41,400 11,000 24,200 
Selenium and tellurium: 
Selenium, Se content: 
Selenium do. 536,000 26,000 508,000 26,400 
Dioxide do. 8,170 ' 658 11,000 958 
Tellurium, Te content do. 43,700 4,980 102,000 17,700 
Silicon, gross weight: 
Ferrosilicon metric tons 309,000 282,000 281,000 395,000 
Metal do. 149,000 529,000 172,000 678,000 
Silver: 
Ash and residues, Ag content kilograms 7,260 1,630 4,850 1,280 
Bullion, Ag content do. 4,210,000 1,720,000 3,860,000 1,850,000 
Dore, Ag content do. 551,000 324,000 574,000 717,000 
Metal powder, gross weight do. 47,000 6,590 61,000 8,870 
Nitrate, gross weight do. 496 128 10,700 4,280 
Ores and concentrates, Ag content do. 381 130 32 32 
Semimanufactured forms containing 99.5% or more by weight of silver, gross weight do. 397,000 138,000 418,000 134,000 
Waste and scrap, gross weight do. 3,420,000 482,000 5,190,000 681,000 
Unwrought, other, gross weight do. 222,000 82,800 245,000 88,000 
Thallium, unwrought powders, waste and scrap, other do. 1,000 234 1,770 311 
Thorium and thorium-bearing materials, compounds do. 6,370 318 692 121 


See footnotes at end of table. 
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TABLE 8—Continued 
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2007 2008 
Mineral or product Quantity Value" Quantity Value? 
Metals—Continued: 
Tin, gross weight: 
Compounds metric tons 448 6,260 800 15,800 
Dross, skimmings, scrap, residues, alloys, n.s.p.f. do. 11,700 25,800 24,200 33,300 
Metal, unwrought do. 34,600 473,000 36,300 636,000 
Miscellaneous, includes tinfoil, tin powder, flitters, metallics, manufactures, n.s.p.f. do. XX 38,400 XX 71,100 
Tinplate and terneplate, gross weight metric tons 471,000 369,000 292,000 271,000 
Tinplate scrap, gross weight do. 6,690 2,050 25,900 7,040 
Titanium: 
Concentrate: 
Ilmenite 246 26,900 433 68,600 
Rutile, natural and synthetic 464 201,000 487 232,000 
Metal: 
Waste and scrap metric tons 12,200 133,000 10,400 68,900 
Unwrought do. 12,100 321,000 23,900 278,000 
Ingots do. 2,270 53,500 1,340 36,800 
Powder do. 246 9,790 134 7,710 
Other do. 101 1,630 59 1,570 
Wrought products and castings, includes bar, castings, foil, pipe, plate, profile, 
rod, sheet, strip, tube, wire, other do. 5,350 229,000 8,350 349,000 
Ferrotitanium and ferrosilicon titanium do. 7,620 35,300 2,830 14,900 
Pigment, dioxide and oxide do. 221,000 432,000 183,000 393,000 
Titaniferous iron ore do. 72 8 140,000 44,600 
Titaniferous slag do. 749,000 302,000 461,000 187,000 
Tungsten, W content: 
Ammonium paratungstate do. 2,700 69,400 2,510 66,700 
Ferrotungsten and ferrosilicon tungsten do. 357 9,580 309 10,500 
Miscellaneous tungsten-bearing materials, metal powders, carbide powder, 
unwrought, waste and scrap, wrought, oxides, calcium tungstate, other tungstates, 
other compounds do. 5,990 218,000 6,230 242,000 
Ores and concentrates do. 3,880 87,000 3,990 95,900 
Vanadium: 
Aluminum-vanadium master alloy, gross weight kilograms 1,110,000 2,110 618,000 2,760 
Ferrovanadium, V content do. 2,220,000 81,300 2,800,000 158,000 
Metal, including waste and scrap, gross weight do. 3,620 198 4,600 409 
Miscellaneous chemicals, sulfates and vanadates, V content do. 291,000 4,340 189,000 4,350 
Pentoxide, anhydride, V content do. 2,390,000 46,800 3,700,000 115,000 
Vanadium-bearing ash, residues, slag from the manufacture of iron and steel, 
VO, content do. 1,640,000 10,900 1,640,000 18,800 
Other oxides and hydroxides, V content do. 41,900 1,400 144,000 4,320 
Zinc: 
Compounds, chloride, chromates of zinc or of lead, compounds n.s.p.f., lithopone, 
oxide, sulfate, sulfide, gross weight metric tons 157,000 347,000 161,000 248,000 
Ores and concentrates, Zn content do. 271,000 170,000 63,200 73,200 
Rolled do. 2,160 12,700 3,330 17,100 
Slab, refined do. 758,000 2,400,000 752,000 1,480,000 
Zirconium and hafnium: 
Hafnium, unwrought, including powders do. 4 95] 12 3,850 
Zirconium: 
Ferrozirconium do. 400 1,070 129 594 
Ores and concentrates do. 20,000 17,400 34,400 30,200 
Oxide, includes germanium oxides and zirconium oxides do. 3,740 57,700 5,060 77,400 
Unwrought powder do. 263 6,190 94 2,790 
Waste and scrap do. 521 52,500 939 59.200 
Total XX 63,500,000 ' XX 65,700,000 
See footnotes at end of table. 
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TABLE 8—Continued 
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS '' ° 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral or product 
Industrial minerals: 
Abrasives, manufactured: 


Aluminum oxide, crude, ground and refined I 


Metallic abrasives 


Silicon carbide, crude, ground and refined ! 


Asbestos: 


Chrysotile and other unspecified type 


Products with basis of asbestos, cellulose, or other minerals 
Barite: 


Chloride, oxide, hydroxide, peroxide, precipitated carbonate 


Crude 
Ground 
Other sulfates 
Boron minerals and compounds: 
Borax 
Boric acid 
Colemanite 
Ulexite 
Bromine: 
Compounds, contained bromine 
Elemental 
Cement, hydraulic and clinker 
Clays: 
China clay or kaolin 
Fire clay 
Decolorizing earths and fuller’s earth 
Bentonite 
Common blue clay and other ball clay 
Other clay 
Chamotte or dina’s earth 
Artifically activated clay and activated earth 
Diamond, industrial: 
Diamond stones, natural and miners’ 
Powder, dust and grit, natural and synthetic 
Diatomite 
Feldspar and nepheline syenite: 
Feldspar 
Nepheline syenite 
Fluorspar: 
Aluminum fluoride 
Cryolite 
Fluorspar 
Hydrofluoric acid, HF 


Garnet, industrial" 
Gemstones 
Graphite: 
Natural 
Electric furnace electrodes 
Gypsum: 
Crude 
Plasters 
Boards 
Other 
Iodine: 
Crude 
Potassium iodide 
See footnotes at end of table. 


2.34 


do 
do. 
do 


metric tons 


metric tons 
do. 
do. 
do. 


metric tons 
do. 


thousand carats 
do. 
metric tons 


do. 
do. 


do. 
do. 
do. 
do. 


do. 


metric tons 
do. 


metric tons 
do. 


2007 


Quantity 


237,000 
22,400 
164,000 


1,730 
NA 


7,030 
2,540,000 
35,500 
15,900 


l 
67 
26 
92 


29,200 
2,270 
22,500 


194 


3,060 
411,000 
3,570 


3,570 
391,000 


27,600 
4,470 
620,000 
152,000 
52,300 


Value? 


118,000 
17,400 
135,000 


819 
37,200 


10,000 
178,000 
3,230 
12,700 


647 
27,500 
7,640 
27,600 


69,700 
3,440 
1,310,000 


48,500 
584 


22,400 


35,300 
76,400 
1,540 


642 
38,900 


33,300 
4,200 
111,000 
176,000 
8,010 
20,100,000 


37,300 
257,000 


105,000 
6,700 
85,200 
42,200 


129,000 ' 
13,600 ' 


2008 


Quantity 


285,000 
36,600 
127,000 


1,460 
NA 


9,950 
1,920,000 
688,000 
13,900 


l 
50 
30 
75 


38,700 
1,950 
11,400 


194 


— P HÄ Qe 


29 


3,220 
492,000 
2,890 


2,030 
321,000 


47,600 
7,650 
572,000 
133,000 
49,200 


Value? 


175,000 
28,300 
149,000 


1,090 
19,500 


12,600 
160,000 
35,000 
12,900 


566 
26,200 
8,880 
22,600 


84,600 
2,280 
779,000 


46,100 
94 

100 
3,100 
358 
3,230 
42,400 
23,400 


41,500 
75,400 
1,140 


646 
35,000 


69,400 
8,180 
133,000 
172,000 
11,500 
20,900,000 


48,100 
303,000 


93,400 

7,240 
50,600 
43,400 


144,000 
12,100 
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TABLE 8—Continued 


U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral or product 
Industrial minerals—Continued: 
Iron oxide pigments: 
Natural 
Synthetic 
Kyanite, andalusite, sillimanite 
Lime 
Lithium chemicals: 
Carbonate 
Hydroxide 
Magnesium compounds: 
Compounds, chlorides, hydroxide, peroxide, sulfates 
Magnesite, crude and processed: 
Caustic-calcined magnesia 
Dead-burned and fused magnesia 
Other magnesia 
Crude 
Mica: 
Scrap and flake: 
Powder 
Waste 
Sheet: 
Unworked 
Worked 
Nitrogen, major compounds, gross weight 
Peat moss 
Perlite, processed crude 
Phosphate rock and phosphatic materials 
Potash, chloride, sulfate, nitrate, sodium nitrate mixtures 
Pumice: 
Crude or unmanufactured 
Wholly or partially manufactured 
Salt 
Sand and gravel: 
Construction 
Industrial 
Silica, special stone products 
Soda ash 
Stone: 
Crushed, chips, calcium carbonate fines, excludes precipitated carbonates 
Dimension 
Strontium: 
Carbonate 
Celestite 
Metal 
Nitrate 
Oxide, hydroxide, peroxide 
Sulfur: 
Elemental 
Sulfuric acid, 100% H,SO, 
Talc, unmanufactured 
See footnotes at end of table. 
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do. 
do. 
do. 


metric tons 


do. 
do. 


do. 
do. 
do. 
do. 


do. 
do. 


do. 
do. 


metric tons 


do. 
metric tons 


do. 
do. 


kilograms 
do. 
do. 
do. 
do. 


Quantity 


4,720 ' 


173,000 
1,760 
375 


15,500 
1,310 


92,200 


134,000 
437,000 
20,900 
9,000 


26,500 
14,500 


114 

1,840 
19,800 
977,000 
229,000 
4,670 
8,190,000 


35,300 
1,610 
8,640 


4,420 
511 
NA 

9 


19,500 
NA 


11,300,000 
1,230,000 
454,000 
3,170,000 


86,300 * 


2,930 ° 
2,600 ' 


221 


207 


Value? 


2,440 * 


152,000 
646 


49,600 ' 


54,900 * 


8,050 
33,900 


20,100 
125,000 
11,500 
2,220 


11,300 
3,830 


217 
14,500 
6,180,000 
240,000 
12,200 
372,000 
1,310,000 


2,490 
2,150 
171,000 


87,700 
24,000 
9,100 
2,760 


212,000 
2,540,000 


6,480 
83 
1,430 
3,280 
122 


79,400 


112,000 ' 


64,100 


Quantity 


4,700 
151,000 
5,580 
307 


15,800 
1,160 


162,000 


167,000 
386,000 
13,900 
15,800 


23,400 
3,560 


130 
1,750 
21,500 
936,000 


4,860 
9,560,000 


65,000 
436 
13,800 


5,430 
355 


12,700,000 
4,620,000 
170,000 
3,890,000 
106,000 


3,000 * 


3,480 
193 


2008 


Value? 


2,640 
161,000 
1,930 
39,400 


70,100 
7,400 


48,600 


40,400 
190,000 
14,000 
5,720 


12,300 
1,470 


465 
17,900 
8,810,000 
228,000 


692,000 
3,260,000 


2,890 
1,890 
282,000 


114,000 
23,500 
9,300 
3,820 


232,000 
2,150,000 


8,560 
295 
791 

4,430 
152 


753,000 
457,000 
56,400 


2.35 


TABLE 8—Continued 


U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral or product Quantity 
Industrial minerals—Continued: 
Vermiculite" 51 
Wollastonite? metric tons 2,000 
Zeolites” | do. 350 
Total XX 
Grand total XX 


e 
l 
2 
3 


4 


2.36 


Estimated. ‘Revised. do. Ditto. NA Not available. XX Not applicable. -- Zero. 

Table includes data available through August 26, 2010. 

Data are rounded to no more than three significant digits; may not add to totals shown. 
Customs value. 

Less than '^ unit. 


2007 


Value? 


8,810 

250 

70 

35,200,000 
98,700,000 ' 


Quantity 


73 
5,000 
200 
XX 
XX 


2008 


Value? 


12,600 

650 

42 
41,400,000 
107,000,000 
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TABLE 9 
WORLD AND U.S. PRODUCTION OF SELECTED NONFUEL MINERAL COMMODITIES' 


(Thousand metric tons unless otherwise specified) 


. United States 
Percentage 
World total of 
Mineral or product 2004 2005 2006 2007 2008 2008 world total 
Metals: 
Alumina 61,700 64,400 71,500 77,000 81,600 4,300 5.3 
Aluminum? 29,900 31,900 33,900 38,000 39,000 2,660 6.8 
Antimony metric tons 142,000 172,000 174,000 180,000 197,000 -- -- 
Arsenic trioxide’ do. 57,800 60,000 61,100 55,700 52,700 -- = 
Bauxite’ ^^ 164,000 179,000 192,000 201,000 205,000 NA NA 
Beryl? metric tons 2,780 3,450 4,360 4,360 4,960 4,410 89.0 
Bismuth, refinery do. 15,200 13,900 15,300 15,500 15,400 -- -- 
Cadmium, refinery do. 18,600 20,100 19,900 19,400 19,600 777 4.0 
Chromite’ 17,900 19,200 19,700 23,000 23,800 -- -- 
Cobalt, Co content: 
Mine metric tons 60,300 66,200 69,800 72,600 75,900 -- -- 
Refinery do. 48,500 54,100 53,800 53,300 57,600 -- -- 
Copper: 
Mine 14,700 15,000 15,000 15,500 15,400 1,310 8.5 
Smelter 12,900 13,600 14,200 14,300 14,700 574 3.9 
Refinery 15,900 16,500 17,300 17,800 18,200 1,270 7.0 
Gold kilograms 2,420,000 2,470,000 2,370,000 2,370,000 2,280,000 233,000 10.2 
Indium, refinery do. 392,000 538,000‘ 588,000 573,000" 573,000 -- -- 
Iron ore? 1,360,000 1,550,000 1,840,000 2,040,000 2,220,000 53,600 2.4 
Iron and steel: 
Direct-reduced iron’ 53,000 56,300 58,700 64,600 66,400 260 0.4 
Pig iron’ 720,000 802,000 881,000 954,000 932,000 33,700 3.6 
Raw steel 1,060,000 1,140,000 1,250,000 1,350,000 = 1,330,000 91,900 6.9 
Lead: 
Mine, Pb content metric tons 3,150,000 3,480,000 3,600,000 3,680,000 3,840,000 410,000 10.7 
Refinery do. 7,040,000 7,580,000 7,890,000 8,230,000 8,620,000 . 1,280,000 14.9 
Magnesium” do. 595 622 675 751 671 W NA 
Manganese ore? I 27,900 31,000 32,900 35,400 38,300 -- -- 
Mercury” metric tons 1,900 1,520 1,150 1,200 1,320 NA Š NA 
Molybdenum, Mo content do. 159,000 186,000 186,000 213,000 218,000 55,900 ’ 25.7 
Nickel, Ni content: 
Mine do. 1.360000 1,470,000 1.560000 1.650000 1,580,000 -- -- 
Refinery do. 1,260,000 1,290,000 1,350,000 1,410,000 1,380,000 -- -- 
Niobium (columbium)-tantalum 
concentrates? do. 184,700 263,900 223,400 262,700 263,800 -- -- 
Platinum-group metals kilograms 472,000 505,000 514,000 512,000 465,000 15,500 3.3 
Rhenium do. 42,900 46,300 46,700 50,600 56,500 7,910 14.0 
Selenium” ° do. 1,440,000 1,340,000 1,440,000 1,540,000 1,510,000 W NA 
Silver metric tons 20,000 20,800 20,300 21,100 21,300 1,250 5.9 
Tellurium” ° kilograms 110,000 77,900 78,000 88,000 89,000 W NA 
Tin: 
Mine metric tons 302,000 297,000 290,000 303,000 299,000 -- -- 
Smelter? do. 306,000 344,000 339,000 342,000 325,000 11,500 3.5 
Tungsten, W content do. 66,300 59,000 56,00 54,100 55900 W NM 
Vanadium do. 51,900 56,400 57,900 58,500 56,100 -- -- 
Zinc: 
Mine, Zn content of concentrate 
and direct shipping ore 9,610 10,000 10,300 11,000 11,500 778 6.7 
Smelter 10,600 10,400 10,900 11,500 11,800 286 2.4 


See footnotes at end of table. 
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2.38 


TABLE 9—Continued 
WORLD AND U.S. PRODUCTION OF SELECTED NONFUEL MINERAL COMMODITIES! 


(Thousand metric tons unless otherwise specified) 


2005 


2,270,000 
7,770,000 
4,950,000 
655,000 
509,000 
2,350,000 


World total 
2006 


2,210,000 
7,920,000 
3,760,000 
689,000 
523,000 
2,610,000 


11,700 
3,980,000 
37,900 


183,000 


11,900 
3,700,000 
37,500 


174,000 


2007 


2,300,000 
7,710,000 
4,220,000 
403,000 
516,000 
2,810,000 


12,200 
3,720,000 
38,500 


168,000 


2008 


2,090,000 
8,050,000 
4,350,000 
413,000 
496,000 
2,840,000 


12,100 
3,520,000 
36,100 


159,000 


261,000 5.7 


4,350,000 
2,030,000 

16,700 
5,410,000 
1,030,000 


4,450,000 
2,210,000 

20,500 
5,730,000 
1,020,000 


4,550,000 
2,050,000 

21,400 
5,750,000 
1,100,000 


4,550,000 
2,170,000 
21,900 


1,120,000 


6,040,000 


14,400 9.] 


148,000 
26,500 
1,080,000 
472,000 


159,000 
26,700 
1,010,000 
466,000 


167,000 
26,300 
1,060,000 
516,000 


159,000 
26,500 
1,030,000 
509,000 


19,900 ? 6.7 


262,000 
344,000 

15,200 
359,000 


276,000 
394,000 

15,200 
390,000 


287,000 
381,000 

16,300 
389,000 


296,000 
382,000 

18,300 
374,000 


_ Mica, including scrap and flake 


6,300 
122,000 


6,900 
126,000 


6,900 
132,000 


6,900 
133,000 


. Nitrogen, N content of ammonia 


26,000 
1,790,000 
150,000 


25,800 
1,810,000 
150,000 


25,700 
1,750,000 
157,000 


25,000 
1,790,000 
161,000 


metric tons 1 ,8 70,000 


1,100 3.2 


33,800 


31,200 


35,800 


34,700 


790 ? 4.1 


Mineral or product 2004 
Industrial minerals: 
. Asbestos metric tons 2,340,000 
Barite do. 7,670,000 
_ Boron minerals do. 4,960,000 
Bromine do 577,000 
. Celesite mE do. ` 525,000 
Cement, hydraulic 2,190,000 
` Clays: 
= Bentonite 11,600 
= Fuller'searth - metric tons 4,670,000 
= Kadin 37,800 
_ Diamond: 
Natural thousand carats 165.000 
Synthetic ` o do. 4,340,000 
Diatomite metric tons 1,950,000 
— Feldspr ` ` = 15,100 
Fluorspar metric tons 5,220,000 
~ Graphite, natural do. 1,010,000 
Gypsum 145,000 
Iodine, crude metric tons 24,800 
. Tron oxide pigments do. 1,040,000 
Kyanite and related minerals do. 475,000 
Lime 251,000 
. Lithium ` metric tons 262,000 
J Magnesite, crude” |. 16,500 
metric tons 400,000 
Monazite" _ do. 7,400 
117,000 
Peat 25,600 
Perlite — ` 0 
. Phosphate rock" 143,000 
Potash, K,O equivalent 32,200 
Pumice 17,700 
. Rare earths oo metric tons 102,000 
Salt BEEN 235,000 
_ Sand and gravel, industrial, silica 113,000 
Soda ash, natural and manufactured 39,700 
Sulfur, all forms 8 66,400 
_ Talc and pyrophyllite' ' metric tons ` 7,850,000 
Titanium concentrates:” uu" 
Ilmenite and leucoxene do. 5,850,000 
Rutile” do. 354,000 
Vermiculite do. 513,000 
Zirconium do. 1,070,000 


18,200 
122,000 
250,000 
118,000 

41,100 

67,200 

7,960,000 


6,050,000 
375,000 
521,000 

1,060,000 


20,200 
137,000 
261,000 
117,000 

42,600 

67,000 

7,790,000 


6,790,000 
512,000 
513,000 

1,210,000 


20,700 
124,000 


121,000 
44,900 
67,500 

7,680,000 


6,940,000 
601,000 
508,000 

1,380,000 


19,300 
134,000 
258,000 
121,000 

45,500 

68,800 

7,510,000 


6,790,000 
621,000 
528,000 

1,280,000 


250,000 


United States 

Percentage 
of 

2008 world total 
648,000 ? 8.0 
W NA 
Ww? NA 
87,600 !? 3.] 
5,030 41.6 
2,350,000 66.7 
6,740 18.7 
764,000 ? 35.3 
650 3.0 
W NA 
W NA 
155,000 !! 30.4 
W NA 
W NA 
84,000 22.4 
7.850 ^ 5.9 
615 5 2.5 
434,000 ? 24.3 
30,200 18.8 
47,300 18.3 
30,400 ? 25.0 
11,300 !5 24.8 
9.430 13.7 
706,000 9.4 
300,000 18 4.4 
(19) NA 
100,000 ?9 20.6 
W NA 


'Revised. do. Ditto. NA Not available. W Withheld to avoid disclosing company proprietary data; not included in “World total." -- Zero. 
‘Data are rounded to no more than three significant digits. 


?Primary. 


"Gross weight. 


“Individual country figures that are included in the world total represent dried bauxite equivalent of crude ore, but for some countries available 
data are insufficient to permit this adjustment. 


“World total" for years listed does not include U.S. production. 


"us, production of mercury is byproduct only. 
"Listed in Molybdenum chapter (table 1) as production. 
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TABLE 9—Continued 
WORLD AND U.S. PRODUCTION OF SELECTED NONFUEL MINERAL COMMODITIES! 


“Includes tin content of alloys made directly from ore. 

Quantity sold or used by producers. 

‘Includes Puerto Rico. 

' Includes synthetic mullite. 

"Excludes, if any, U.S. production of low-quality sericite and sheet mica. 

^Monazite totals are rounded to two significant digits. 

Synthetic anhydrous ammonia; excludes coke oven byproduct ammonia. 

‘Horticultural use. 

"OS production is natural only. 

"Data for the United States exclude proprietary pyrophyllite production. 

*ÓIncludes rutile to avoid disclosing company proprietary data. Rounded to one significant digit. 
Included with ilmenite to avoid disclosing company proprietary data; not included in “Total.” 
ZR ounded to one significant digit. 
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Source: Geological Survey of Alabama/U.S. Geological Survey (2008). 


THE MINERAL INDUSTRY OF ALABAMA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Geological Survey of Alabama for collecting information on all nonfuel minerals. 


In 2008, Alabama’s nonfuel mineral production! was valued at 
$1.3 billion, based upon annual U.S. Geological Survey (USGS) 
data. This was a $30 million, or an almost 2.3%, decrease 
compared with that of 2007, following a $10 million, or a less 
than 1%, increase from 2006 to 2007. The State remained 18th 
in rank among the 50 States in total nonfuel mineral production 
value and accounted for 1.8% of the U.S. total. 

The top five nonfuel mineral commodities produced in Alabama 
in 2008 were, in descending order of value, portland cement, 
crushed stone, lime, construction sand and gravel, and salt. The 
first four remained unchanged in rank, by production value, from 
2007. These five mineral commodities accounted for more than 
92% of the State’s total nonfuel mineral production value; the 
combined value of portland cement and crushed stone represented 
almost 63% of the total. Leading in the State’s rise in production 
value were increases in the production values of salt (withheld— 
company proprietary data), lime, and industrial sand and gravel. 
The production of lime was down 6.4% but saw a 2.2% rise in 
production value. The production of industrial sand and gravel, 
however, was up 35% from 2007, for a total increase in production 
value of almost $4.8 million. Smaller increases took place in kaolin 
and bentonite clays. The largest production value decreases took 
place in portland and masonry cement (down $36 and $21 million, 
respectively), crushed stone (down $12.7 million), and construction 
sand and gravel (down $9.8 million) (table 1). 

In 2008, Alabama continued to be second among lime- 
producing States, second of three iron oxide pigment-producing 
States, third in kaolin clay, fourth in masonry cement and 
bentonite clay, seventh in portland cement, and eighth in salt. 
The State decreased from Ist to 2d in common clay production 
and to 10th from 6th in gemstones (gemstones based upon 
value). All metal production in the State, especially that of raw 
steel, was the result of the processing of materials acquired 
from other domestic and foreign sources. Production of a 
natural mixture of bauxite (no longer used to produce primary 
aluminum) and bauxitic clay with very low iron oxide content 
has been reported to the USGS since 1995 as kaolin; it is 
primarily used to make refractory products. 

The narrative information that follows was provided by the 
Geological Survey of Alabama? (GSA). In 2008, approximately 
200 companies or operations were involved in the mining and 


"The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

*Lewis S. Dean, a Geologist in the Geologic Investigations Program at the 
Geological Survey of Alabama, authored the text of the State mineral industry 
information provided by that agency. 


ALABAMA—2008 


production of industrial mineral resources in Alabama. The total 
numbers of reported operations are derived from information 
presented in the 2008 Annual Report—Statistical Supplement of 
the Mining and Reclamation Division (MRD) of the Alabama 
Department of Industrial Relations (ADIR) and cover the time 
period of October 1, 2007, to September 30, 2008 (ADIR, 2008). 
These numbers may differ from those reported by the USGS due 
to different methodologies, classification schemas, and reporting 
requirements used by the USGS and the GSA, respectively. 


Exploration and Development 


Mineral exploration and mine and plant development in Alabama 
continued to focus on industrial mineral resources, with some 
expansions of operations taking place, though at a reduced scale 
than in 2007. Mineral commodities for which new operations 
or expansions were reported included brick and refractory clay, 
crushed stone, portland and masonry cement, iron oxide pigments, 
chalk, synthetic gypsum (wallboard), and nonferrous metals. 


Commodity Review 
Industrial Minerals 


Clays.—Alabama had 23 active clay (bentonite, common 
clay, fire clay, fuller’s earth, kaolin, and shale) operations, down 
from 35 in 2007. Clay production was led by common clay 
followed by shale, fuller’s earth, bentonite, fire clay, and kaolin. 
Several industrial mineral mining operations, such as those of 
fire clay, sandstone, and shale, were related to the State’s coal 
mining industry. 

Sand and Gravel.—In 2008, 145 sand and gravel operations 
(including both construction and industrial operations) were 
active in the State. Sand and gravel production came primarily 
from the mining of alluvium and terrace deposits in Elmore, 
Macon, Montgomery, Russell, and Tuscaloosa Counties and 
from the Citronelle Formation in Mobile County. In recent 
years, a significant and expanding industry in Alabama has 
included companies involved in the restoration of eroding or 
storm-damaged beaches. Engineered beach restoration projects 
along Alabama shores began in 2001 using sand deposits located 
in the Gulf of Mexico and estuarine State waters. 

Stone, Crushed.—The State added 5 more limestone- 
dolomite operations for crushed stone in 2008, bringing the 
total number of operations to 58. In addition, granite, sandstone, 
marble, and quartzite operations continued to produce crushed 
stone in the State. The GSA reported total crushed stone 
production at almost 42 million metric tons (more than 46 
million short tons) produced. Birmingham-based Vulcan 
Materials Co. remained the leading construction aggregate 
producer in the country. 


3.1 


Government Activities and Programs 


In 2008, GSA continued to publish 1:24,000-scale 
geologic maps in conjunction with the Federal Government’s 
STATEMAP program. STATEMAP is a component of the 
congressionally mandated National Cooperative Geologic 
Mapping Program (NCGMP), through which the USGS 
distributes Federal funds to support geologic mapping 
efforts through a competitive funding process. The NCGMP 
has three primary components: (1) FEDMAP, which funds 
Federal geologic mapping projects; (2) STATEMAP, which 
is a matching-funds grant program with State geological 
surveys; and (3) EDMAP, a matching-funds grant program 
with universities that has a goal to train the next generation of 
geologic mappers. 

Alabama’s geologic map information is used in a variety 
of ways, especially in the rapidly urbanizing portions of the 
State. New geologic mapping is critical in the State to help in 
delineating current economic mineral deposits and identifying 
mineral resources in the expanding market regions, such as the 
Shelby-Jefferson County area (the greater Birmingham area) and 
Tennessee River Valley area of northeast Alabama. For example, 
the mapping of these areas has helped in identifying geologic 
formations that potentially contain the industrial mineral 
resources of chert, common clay, crushed stone (limestone, 
dolomite, and sandstone), gravel, high-calcium limestone, sand, 


and shale, all of which support construction and infrastructure 
development. Published geologic 7.5-minute quadrangles 
during 2008 included the Concord quadrangle in the Jefferson 
County area of the Valley and Ridge region and the Wannville 
quadrangle in the Appalachian Plateaus of northeast Alabama. 

More information on geology, hydrology, mineral occurrence, 
mining history, and general economics of specific mineral 
resources in the State is available from the GSA. GSA contact 
information and other related geological information about the 
State is available over the Internet at http://www.gsa.state.al.us. 

Additionally, the Alabama Department of Transportation 
(ADOT) maintains an annual maintenance and construction 
program for more than 17,000 kilometers (km) (approximately 
11,000 miles) of highway. This work represents one of the 
largest uses for concrete, asphaltic and bituminous base, and 
construction aggregates (crushed stone and construction sand 
and gravel) in the State. An updated listing of approved sources 
of coarse and fine aggregates is available from ADOT at http:// 
www.dot.state.al.us/mtweb/Testing/MSDSAR/doc/QMSD/L101. 
pdf. 


Reference Cited 


Alabama Department of Industrial Relations (ADIR), Mining and Reclamation 
Division, 2008, Annual Report—Statistical Summary, 49 p. (Accessed 
June 2, 2011, at http://dir.alabama.gov/mr/2008 ANNUAL.pdf.) 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN ALABAMA”? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Cement: 

Masonry 526 

Portland 5,200 
Clays, common 2,210 
Gemstones, natural NA 
Lime 2,450 
Sand and gravel: 

Construction 20,100 

Industrial 474 
Stone: 

Crushed 57,600 ' 

Dimension 4 
Combined values of clays [bentonite, fire (2006), kaolin] 

iron oxide pigments (crude), mica [crude (2006, 2008)] 

salt, and values indicated by symbol W XX 

Total XX 


2007 2008 
Value Quantity Value Quantity Value 
66,500 ° 450 59,300 * 303 38,000 * 
468,000 * 5,060 486,000 * 4,640 450,000 * 
38,800 2,240 42,300 ' 1,970 34,400 
398 NA 398 NA 398 
224,000 2,480 234,000 2,320 239,000 
96,000 16,700 96,500 13,700 86,700 
9,300 ' 459 9,810 619 14,600 
387,000 55,600 ` 382,000 ' 50,000 369,000 
3,630 W W 7 3,720 
28,400 XX 24,300 XX 68,200 
1,320,000 ' XX 1,330,000 ' XX 1,300,000 


"Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values" data. 


XX Not applicable. 


"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 
ALABAMA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone 54° 47,600‘ $319,000 ' 54 42,900 $313,000 
Dolomite 3 1,840 14,000 2 1,340 12,100 
Marble 2 2,460 18,800 2 2,120 15.800 
Sandstone & Quartzite 8 1.350 11,300 7 1.230 9,390 
Granite l 1,060 7,960 3 1,400 9,680 
Slate 2 605 4,640 2 1,000 7,490 
Miscellaneous stone 4 711 5,480 3 76 984 
Total XX 55,600 ' 382,000 ' XX 50,000 369,000 


"Revised. XX Not applicable. 
[Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 3 
ALABAMA: CRUSHED STONE SOLD OR USED BY PRODUCERS 
IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 


Construction: 


Coarse aggregate (+1 1; inch): 


ALABAMA—2008 


Riprap and jetty stone 
Filter stone 
Other coarse aggregate 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Railroad ballast 
Other graded coarse aggregate 


Fine aggregate (-* inch): 
Stone sand, concrete 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Other fine aggregate 

Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surface 


Terrazzo and exposed aggregate 


Crusher run or fill or waste 
Roofing granules 


Other coarse and fine aggregates 


Other construction materials 
Agricultural: 
Limestone 


Poultry grit and mineral food 


Chemical and metallurgical: 
Cement manufacture 
Lime manufacture 
Flux stone 
Sulfur oxide removal 


Special, mine dusting or acid water treatment 


Unspecified: 
Reported 
Estimated 
Total 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


6,120 
6,400 
50,000 


Reported and estimated production without a breakdown by end use. 


2,930 
232 
13,100 


15,600 
11,700 
w 
W 
58,100 


719 
820 
2,510 
11,700 


10,200 
428 


7,170 
37,100 
W 

W 

W 


55,500 
48,000 


369,000 
W Withheld to avoid disclosing company proprietary data; included in “Total.” 
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TABLE 4 
ALABAMA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 

Use Quantity Value Quantity Value Quantity Value 

Construction: 
Coarse aggregate (+12 inch) 503 4,630 W W W W 
Coarse aggregate, graded" W W 9,420 45,900 W W 
Fine aggregate (-% inch)“ W W 1,190 8,280 W W 
Coarse and fine aggregates” 4,520 37,300 4,40 38,200 W W 
Other construction materials 142 1,090 15 473 -- -- 
Agricultural® W W W W e és 
Chemical and metallurgical’ -- -- W W W W 
Special? -- -- W W -- -- 

Unspecified:’ 
Reported 283 2,570 3,060 27,700 2,780 25,200 
Estimated 1,200 8,600 4,800 36,000 454 3,400 
Total 11,500 94,800 32,600 210,000 5,890 64,600 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 

[Data are rounded to no more than three significant digits; may not add to totals shown. 

? Includes riprap and jetty stone, filter stone, and other coarse aggregates. 

*Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, 
railroad ballast, and other graded coarse aggregate. 

*Includes screening (undesignated), stone sand (concrete), stone sand (bituminous mix or seal), and other fine aggregate. 
“Includes crusher run or fill or waste, graded road base or subbase, roofing granules, unpaved road surface, 
terrazzo and exposed aggregate, and other coarse and fine aggregates. 

“Includes agricultural limestone and poultry grit and mineral food. 

"Includes cement and lime manufacture, flux stone, and sulfur oxide removal. 

*ÓIncludes mine dusting or acid water treatment. 

?Reported and estimated production without a breakdown by end use. 


TABLE 5 
ALABAMA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY' 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand)? 5,350 $30,800 $5.76 
Concrete products (blocks, bricks, pipe, decorative, etc.) 25 370 14.80 
Asphaltic concrete aggregates and other bituminous mixtures 635 6,010 9.47 
Road base and coverings 177 1,800 10.18 
Road stabilization (lime) l 2 2.00 
Fill 553 1,620 2.92 
Other miscellaneous uses? 216 2,530 11.71 
Unspecified:* 
Reported 1,450 10,600 7.30 
Estimated 5,300 33,000 6.28 
Total or average 13,700 86,700 6.35 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes plaster and gunite sands. 
*Includes snow and ice control. 
*Reported and estimated production without a breakdown by end use. 
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TABLE 6 
ALABAMA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District 1 
Use Quantity Value 

Concrete aggregate and concrete products” W W 
Asphaltic concrete aggregates and road base materials? W W 
Fill -- -- 
Other miscellaneous uses“ 738 5,430 
Unspecified:° 

Reported 32 211 

Estimated 5 31 
. Total 715 5,670 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 


District2 — 
Quantity Value 
W W 
W W 
4 61 
943 7,060 
71 1,400 
646 4,100 
1,660 12,600 


Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 
*Includes road and other stabilization (cement and lime). 
*Includes snow and ice control. 


"Reported and estimated production without a breakdown by end use. 
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 Disrit3 
Quantity Value 
3,870 21,300 
724 6,400 
549 1,560 
133 1,360 
1,340 8,960 
4,600 29,000 
11,200 68,500 
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THE MINERAL INDUSTRY OF ALASKA 


In 2008, Alaska’s nonfuel raw mineral production was valued 
at $2.64 billion, based upon annual U.S. Geological Survey 
(USGS) data. This was a decrease of $900 million (or 25%) 
from the State’s total nonfuel mineral value for 2007. The 
State dropped to eighth from sixth among the 50 States in total 
nonfuel mineral production value and accounted for about 4% 
of the U.S. total value. Per capita, the State led the Nation in 
the value of its mineral industry’s nonfuel mineral production; 
with a population of 688,000, the value of production was about 
$3,840 per capita. 

The State’s leading nonfuel mineral commodities in 2008 
were, by value, zinc and gold followed by lead and silver. These 
four mineral commodities accounted for more than 95% of the 
total value of Alaska’s nonfuel mineral production. The largest 
increases in value took place in gold and construction sand 
and gravel. A modest increase in the quantity of gold produced 
resulted in a significant increase in the value of Alaska’s gold 
production. The unit value of gold rose by almost 25% (George, 
2010). The quantity of silver produced decreased slightly but 
the value of the State’s silver production increased as a result 
of higher prices. In the industrial minerals sector, the value in 
crushed stone production increased by $100,000 (0.2%) (table 1). 

In 2008, Alaska continued to rank first in the production of 
cadmium, silver, and zinc in the country. The State produced 
about 78% of all the cadmium in the country (of seven 
producing States). Alaska produced about 46% of all silver 
produced in the country (of 10 producing States) and the State 
produced almost 79% of all the zinc produced in the country 
(of seven producing States). The State rose to second from 
third of 11 gold-producing States, rose from 23d to 19th in 
the production of natural gemstones, and remained second 
in the production of lead (of 5 producing States). Alaska was 
a producer of significant quantities of construction sand and 
gravel. 

The following narrative was derived from the annual 
publication of the Alaska Division of Geological and 
Geophysical Surveys (DGGS) (Szumigala and others, 2008). 
The DGGS, in cooperation with the Alaska Department of 
Commerce, Community and Economic Development, Office of 
Economic Development and Minerals, compiled the data, which 
are based on DGGS surveys and estimates and may differ from 
USGS production figures as reported to and estimated by the 
USGS. 


Exploration, Development, and Drilling Activities 


Nonfuel mineral exploration expenditures during 2008 were 
approximately $337 million, 4.8% more than the $321.5 million 
spent in 2007. About half of the exploration expenditures ($163 
million) were directed toward porphyry copper-gold deposits; 
more than $95.5 million was spent on intrusion-related gold 
deposits and more than $35.7 million was spent on various 
gold-quartz vein deposits. The sharp decrease in exploration 
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expenditures for base-metal-rich, polymetallic massive- 

sulfide deposits was notable with $30.1 million spent in 2008, 
compared to almost $59.4 million spent in 2007. Exploration 
projects were conducted across the entire State, although 

$229 million of expenditures were directed toward projects 

in southwestern Alaska. Two advanced exploration projects, 
Pebble and Donlin Creek, accounted for more than 60% of 

the exploration expenditures and drill footage in 2008. During 
2008, 3,898 new State mining claims [186,000 hectares (ha)], 24 
new State prospecting sites (1,550 ha), and 3,001 new Federal 
claims (24,300 ha) were staked. State claim staking decreased 
more than 50% from 2007 levels, while the number of new 
Federal mining claims more than tripled from 2007 to 2008. 
The number of active Federal claims reached its highest level 
in 16 years during 2008. The amount of land in Alaska under 
claim decreased approximately 13% from 2007 to 2008, with 
approximately 1.7 million ha of land covered by claims and 
prospecting sites in 2008. Alaska had 11,732 active Federal and 
44,392 active State mining claims in 2008. 

Several large blocks of mining claims were staked in 2008. 
Alaska Gold Co., a subsidiary of NovaGold Resources Inc., 
staked 500 more 65-ha State mining claims covering 32,000 ha 
on the Seward Peninsula in the vicinity of the Darby Mountains 
and west of Candle in the Koyuk-Kugruk drainages. Geohedral 
LLC staked 2,383 Federal mining claims in the Yakutat area. 
Barrick Gold Exploration Inc. staked 134 65-ha State mining 
claims in the Granite Creek area of the Iditarod Quadrangle. 
Anglo American Exploration (USA) Inc. staked 156 65-ha State 
mining claims in the Styx River area of the Alaska Range. 

The development sector of the mining phase as used in this 
report refers to building infrastructure or activities that facilitate 
production of mineral products. Development expenditures 
refer to actual expenditures at mines as well as sustaining 
capital. Sustaining capital includes equipment replacement 
and rebuilding, facility upgrades, and other expenditures that 
must be amortized or depreciated in accordance with tax laws. 
Reported and estimated development expenditures in 2008 
were approximately $396.2 million, a 24.396 increase from the 
2007 value of $318.8 million. A total of 33 projects reported 
development expenditures for 2008. 


Alaska Peninsula Region 


New Gold Inc. continued work on Bristol Bay Native Corp. 
lands at the Port Moller and Chignik projects. Alaska Earth 
Sciences assisted with reconnaissance mapping, geochemical 
sampling, and ground magnetic traverses of the Mallard 
Duck Bay prospect and preliminary reconnaissance mapping, 
sampling, and ground magnetic surveys of other less-explored 
mineral prospects in the greater Chignik region, including 
Marshinlak Creek, Warner Bay, Castle Bay, and Thompson 
Valley. New Gold terminated its option agreement with Full 
Metal Minerals on the Port Moller and Chignik projects in 
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late 2008; limited development activity was reported for this 
region in 2008. One company reported $70,000 in development 
expenditures and one employee in this region in 2008. 


Eastern Interior Region 


International Tower Hill Mines Ltd. focused on the 
Livengood gold project northwest of Fairbanks. Mineralization 
in the Money Knob deposit forms strata-bound and crosscutting 
bodies in a large thrust-faulted and recumbently folded 
sedimentary and volcanic sequence. The main body of 
mineralization lies within a 1.6-kilometer (km)-wide, 5.6-km- 
long, northeast-trending belt. This large structural zone 
contained a series of dikes, sills, and plugs that are believed 
to be related to the gold mineralization. The company drilled 
116 holes in a resource-definition grid pattern and excavated 
approximately 457 meters (m) of trenches to define the high- 
grade Core Area, which has mineralization averaging almost 
1.03 grams per metric ton (g/t) (0.030 troy ounces/short ton) 
(oz/T) gold over a 1,500-m strike length and 490-to-880-m 
width. A resource defined in October, based on a 0.51-g/t 
(0.015-oz/T) gold cutoff, includes an indicated 69.5 Mt 76.6 
million short tons (MT) containing 58,000 kg (1.86 million 
troy ounces) of gold and an inferred resource of 87.8 Mt (96.8 
MT) containing 67,500 kg (2.17 million troy ounces) of gold. 
Freegold Ventures Ltd. completed approximately 12,400 m 
of rotary air-blast drilling in 1,347 holes and 26 core drilling 
holes totaling 3,100 m, covering a large area of the Golden 
Summit project on Cleary Summit near Fairbanks. Significant 
drill results along the Cleary Hill vein system include 92 m 
grading 0.93 g/t (0.027 oz/T) gold, 31 m grading 1.58 g/t 
(0.046 oz/T) gold, and 17 m grading 6.31 g/t (0.184 oz/T) 
gold. Only approximately 12 kg (400 troy ounces) of gold was 
recovered due to plant configuration problems and overgrinding 
of material. Interpretation of preliminary assays suggests 
that the bulk-sampling program confirmed the existence of 
bulk-minable mineralization at potentially economic grades. 
Fairbanks Gold Mining Inc., a subsidiary of Kinross Gold 
Corp., in joint venture with Teryl Resources Corp. on the Gil 
property, collected 103 Bombardier-mounted auger soil samples 
at the Last Chance area and drilled nine reverse circulation 
drill holes totaling 1,400 m at the Sourdough Ridge area. 

Drill targets were gold-mineralized calc-silicate horizons and 
quartz veins. The highest-grade drill results in hole GVROS- 
505 were 8 m assaying 0.62 g/t (0.018 oz/T) gold from 36-to- 
44-m depth and 12 m assaying 2.09 g/t (0.061 oz/T) gold 

from 114-to-126-m depth. MAX Resource Corp. completed 

a 10-hole diamond drill program totaling 2,300 m at the Gold 
Hill porphyry molybdenum-copper-gold project during 2008. 
Drilling expanded the identified mineralized system to the north 
and northeast. Significant drill results include 184 m of 0.026% 
molybdenum and 0.04% copper from surface to 184-m depth 

in hole DDH-08-01, 204 m of 0.032% molybdenum and 0.04% 
copper in hole DDH-08-05 with 53 m of 0.053% molybdenum 
(Mo) from 117-to-171-m depth in hole DDH-08-05, 30 m of 
0.071% Mo from 46-to-76-m depth in hole DDH-08-06, and 15 
m of 0.121% Mo from 260-to-270-m depth in hole DDH-08-08. 
Full Metal Minerals conducted surface exploration and drilling 
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at the LWM polymetallic carbonate replacement prospect near 
Chicken. Mineralization occurs within dolomitized marble 

host rock, with the primary zone located adjacent to a fault 
zone. Exploration work included collecting 72 rock samples 
and 990 soil samples for geochemical analysis. During 2008, 

47 drill holes totaling 11,300 m were completed at LWM, 

with massive to semimassive sphalerite-galena-chalcopyrite 
mineralization intersected in most holes. Step-out and infill 
holes were completed on 50-m centers along strike and down- 
dip. The widest mineralized intercept was in hole LWM08-32, 
with 16.7 m averaging 14.46% zinc, 11% lead, and 217 g/t (6.34 
oz/T) silver. The most significant mineralized intercept was in 
hole LWM08-33, with 3.9 m averaging 17.9% zinc, 11.8% lead, 
0.33% copper, and 236 g/t (6.87 oz/T) silver. 

Teck-Pogo Inc. carried out an exploration and drilling 
program on the Pogo property. A helicopter-supported, two- 
rig drill program completed 20 holes totaling 11,400 m. There 
were 18 holes (10,200 m) drilled on the Pogo mill site lease 
and 2 holes at the Chorizo prospect. Underground exploration 
drilling at the Pogo Mine included 16 holes totaling 4,100 m. No 
drill results were released. Rubicon Minerals Corp. conducted 
a property-wide reconnaissance exploration program in the 
Pogo area, including geologic mapping, prospecting, and soil 
sampling with limited drilling. Australian Mineral Fields Ltd. 
optioned the Tushtena gold project near Tok from Alaska-based 
Tushtena Resources Inc., with the right to earn an 80% interest 
in the property by spending $5 million within 5 years of the 
agreement execution and an additional 5% upon completion of 
a bankable feasibility study. Historic rock chip samples from 
outcropping quartz-arsenopyrite-carbonate veins with visible 
gold assayed up to 1,450 g/t (42.3 oz/T) gold. Historic work at 
the Discovery Zone identified a 1-km-long soil anomaly with 
greater than 250 parts per billion gold and a coincident greater 
than 500 parts per million arsenic. Silverado Gold Mines Ltd. 
completed a mineral resource estimate for its Ester Dome 
property near Fairbanks. The study estimates an indicated 
resource of 573,000 t (631,600 T) containing 3,940 kg (126,700 
troy ounces) of gold and an inferred resource of 2.31 Mt (2.55 
MT) containing 6,660 kg (214,100 troy ounces) of gold. AII 
reclamation work was completed on the Ester Dome property 
and work continued to complete closure of the Grant Mill 
tailings pond. 

Total construction and other capitalized expenditures allocated 
to the eastern interior region amounted to $151.9 million in 2008 
compared with $50.2 million in 2007, an increase of $101.7 
million, up 200% from that of 2007. The eastern interior region 
had the highest regional development spending in 2008, with a 
total of 14 projects reporting development activity. Pogo Mine, 
an underground gold mine operated by Teck-Pogo Inc., 1s a 
joint venture between Sumitomo Metal Mining Co. Ltd. (5196), 
Sumitomo Corp. (9%), and Teck Cominco Alaska Inc. (40%). 
Capital expenditures at the project during 2008 exceeded $24.75 
million. According to Teck-Pogo Inc., a continued focus on 
underground development is required to open up the additional 
ore headings needed to reach the full production rate of 2,300 
t/d. Fort Knox gold mine is owned and operated by Fairbanks 
Gold Mining Inc., a wholly owned subsidiary of Kinross Gold 
Corp. (USA). Fort Knox Mine includes the main Fort Knox 
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open pit mine, the mill and tailings storage facility, and the 
Walter Creek heap leach facility. The True North open pit mine 
is currently in care-and-maintenance status. Fort Knox is located 
within the Fairbanks North Star Borough, approximately 40 

km northeast of Fairbanks. Construction of the 146-million- 
metric-ton (Mt)-capacity Walter Creek heap leach facility began 
October 2007. Development expenditures at Fort Knox Mine 
amounted to $126.6 million during 2008 compared with $30 
million in 2007. Efforts during 2008 included stripping for 
mining phases 6 and 7, construction of the Walter Creek heap 
leach facility, upgrading of the mill crusher, upgrading of the 
administrative building and the mine dispatch system, purchase 
of one new power shovel and six new haulage trucks, and mine 
equipment rebuilds. 


Northern Region 


Teck Cominco Alaska Inc. continued its exploration and 
drilling program for polymetallic sedimentary-hosted massive 
sulfide deposits in the area surrounding the Red Dog Mine. 
Teck drilled 8,800 m of core in 12 holes. Teck also continued 
an exploration program for a local source of natural gas near 
the Red Dog Mine. Teck spent $10.8 million on their energy 
exploration program. BHP Billiton Ltd. completed a second year 
of exploration at the Western Arctic Coal Project drilling under 
a 5-year exploration agreement with Arctic Slope Regional 
Corp. The 2008 field program included a caribou monitoring 
program; mobilization and planned spring caching; significant 
site improvements, including camp expansion, runway upgrades 
and ongoing site clean-up; and exploration drilling, field 
reconnaissance, and baseline environmental activities. Two 
drills completed 8,200 m in 20 holes. Drilling results were not 
released. Goldrich Mining Co., formerly Little Squaw Gold 
Mining Co., staked 12 mining claims, completed about 305 
m of trenching, collected 160 rock and channel samples for 
geochemical analysis, conducted limited soil sampling, and 
completed geologic mapping at the Little Squaw property. Road 
and airstrip infrastructure was also improved. An independent 
technical data assessment was commissioned and released. The 
assessment concluded that Little Squaw Creek goldbearing 
gravels contain a minimum of 6,740 kg (216,602 troy ounces) 
of recoverable placer gold within a global resource of 7,580 kg | 
(243,621 troy ounces). 

NovaGold Resources Inc. released a resource estimate in 
early 2008, prepared by contractor SRK Consulting Ltd., for 
the Arctic deposit. The volcanogenic massive sulfide deposit in 
the southern Brooks Range contains an indicated resource of 
16.8 Mt (18.5 MT) containing 698,000 t (769,000 T) of copper, 
1,010,000 t (1,118,500 T) of zinc, 159,000 t (175,000 T) of 
lead, 13,900 kg (447,000 troy ounces) of gold, and 1 million kg 
(32.29 million troy ounces) of silver. The deposit contains an 
additional inferred resource of 11.9 Mt (13.1 MT) containing 
425,000 t (468,500 T) of copper, 596,000 t (656,500 T) of zinc, 
95,300 t (105,000 T) of lead, 8,060 kg (259,000 troy ounces) 
of gold, and 578,000 kg (18.58 million troy ounces) of silver. 
NovaGold also continued exploration on the nearby Baird 
Mountain property. NovaGold announced in September that 
it had agreed to sell 51% interest in the Ambler project and its 
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early-stage base-metal Alaskan properties to Mantra Mining Inc. 
for $20 million in common shares, along with other conditions. 
Total development expenditures in the northern region in 
2008 amounted to $45 million, all by Teck Cominco at the Red 
Dog Mine, an 8.7% increase over the $41.4 million spent on 
development in this region in 2007. The Red Dog Mine is the 
world’s largest zinc mine, both in terms of reserves and annual 
zinc production. The mine is located in northwestern Alaska, 
approximately 160 km north of Kotzebue and 80 km inland 
from the Chukchi Sea, at the southern foothills of the Brooks 
Range. The Red Dog Mine Is operated by Teck Cominco Alaska 
Inc. under a 1982 operating agreement with the landowner. 
The mine produces lead and zinc concentrates that are trucked 
to a port on the coast for shipping during the summer. Projects 
included $4 million spent on 10,600 m of infill and evaluation 
drilling and permitting efforts for the Aqqaluk deposit, $15 
million on primary tailings dam construction, and $26 million 
on sustaining capital projects. Teck Cominco Alaska Inc. and 
NANA Regional Corp. Inc. are proposing to continue mining 
operations through 2031 by extending mining activity into the 
Aqqaluk deposit, located adjacent to the main deposit. The 
Aqqaluk deposit contains 46.8 Mt (51.6 T) of reserves, with 
16.7% zinc and 4.4% lead, and represents an estimated 20 years 
of additional mining for the region and NANA. 


Southcentral Region 


International Tower Hill Mines worked on the Chisna 
property east of Paxson. A stream-sediment geochemical 
survey was completed over the Canyon Creek and Slate Creek 
Northwest claim blocks, as well as geologic mapping and 
prospecting in the region. Full Metal Minerals Ltd. commenced 
underground rehabilitation work at the Lucky Shot property 
north of Anchorage after executing an extended mining lease 
with Alaska Hardrock Inc. Work included about 120 m of 
underground drifting from the historic Coleman adit to access 
high-grade gold mineralization in the Lucky Shot shear. Full 
Metal also purchased a used 181-metric-ton-per-day mill to 
use on the property. A 10-hole, 2,400-m drilling program was 
completed on the War Baby block. Geoinformatics Exploration 
Inc. completed an 11-hole, approximately 4,300-m drilling 
program at the Whistler porphyry copper-gold project near 
Rainy Pass. Five holes were drilled in the Whistler zone and six 
holes were drilled on nearby prospects, including the Raintree 
West prospect. The best result from the 2008 Whistler drilling 
was hole WH-08-08 with a 727-m intersection from the surface 
grading 0.48 g/t (0.014 oz/T) gold, 0.86 g/t (0.025 oz/T) silver, 
and 0.14% copper. Geohedral retained Norwest Corp. to 
supervise the exploration project along the shore of the Gulf of 
Alaska near Yakutat and drilled 11 holes totaling more than 305 
m and ranging from 20-to-38-m depths. Millrock Resources 
optioned the South Estelle property from Full Metal Minerals. 
Millrock conducted geochemical sampling of talus fines and 
rocks; results indicate two large gold anomalies at the Shoeshine 
and Oxide Ridge occurrences. The average gold content of 24 
fine samples of talus in a 213-m-by-305-m anomalous zone at 
the Oxide Ridge occurrence was 2.30 g/t (0.0677 oz/T) gold. 
Gold occurs with arsenopyrite and chalcopyrite as disseminated 
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grains within porphyritic plutonic rocks, and In quartz 
stockworks and zones of sheeted quartz veins. Pacific North 
West Capital Corp. completed induced polarization and ground 
magnetic surveys exploring for sulfide-and-chromite-enriched 
layers in the Tonsina Ultramafic Complex. 


Southeastern Region 


Hecla Mining Co. continued exploration at and near the 
Greens Creek Mine on Admiralty Island near Juneau. Ucore 
Uranium Inc.'s exploration program at the Bokan Mountain 
property near Ketchikan focused on expanding high-grade 
uranium mineralization in the I&L zone and on identifying and 
evaluating additional drill targets. Committee Bay Resources 
Ltd. acquired Niblack Mining Corp. and continued exploration 
at the Niblack polymetallic project on Prince of Wales Island. 

Two major projects reported development expenditures in 
the southeastern region in 2008. Construction continued at the 
Kensington project for part of the year, and Greens Creek Mine 
saw ongoing development throughout the year. Development 
expenditures in the southeastern region totaled $66.1 million, 
all from the Kensington project and Greens Creek Mine. 
At Coeur Alaska Inc.’s Kensington underground gold mine 
complex in southeastern Alaska, 72 km north of Juneau, 2008 
development-related expenditures were $42.15 million. Total 
project carrying value was $338.2 million as of December. 
Reserves at the Kensington deposit amounted to 5.0 Mt (5.5 
MT) with a grade of 9.3 g/t (0.27 oz/T) gold and containing 
a total of 46,000 kg (1.478 million troy ounces) of gold. In 
addition, yearend mineralized material at the Kensington deposit 
amounted to 2.47 Mt (2,724,000 T) with a grade of 6.2 g/t (0.18 
oz/T) gold. Coeur plans a production rate of 3,000 kilograms 
per year (100,000 troy ounces per year) at a cash cost of $310 
per troy ounce. Capital expenditures at Greens Creek Mine, 
owned by Kennecott Greens Creek Co. (operator) and Hecla 
Mining Co., amounted to $24 million for 2008, not including the 
acquisition of the 70.3% of Kennecott’s share. The expenditure 
was for ore development, modernization of the haulage fleet 
and a communications system, as well as the addition of tailings 


capacity. 
Southwestern Region 


Northern Dynasty Minerals Ltd. announced an updated 
mineral resource estimate for the Pebble Limited Partnership’s 
Pebble deposit based on 476 drill holes in the Pebble West and 
Pebble East deposits. At a 0.30%-copper-equivalent cutoff 
(using defined metal ratios and metal prices for copper, gold, 
and molybdenum), the Pebble Deposit contains the following: 
5.1 billion metric tons (Gt) [5.62 billion short tons (GT)] of 
measured and indicated mineral resources grading 0.77% copper 
equivalent, containing 22 Mt (48 billion pounds) of copper, 
1.77 million kg (57 million troy ounces) of gold, and 1.32 Mt 
(2.9 billion pounds) of molybdenum; and 3.99 Gt (4.4 GT) of 
inferred mineral resources grading 0.55% copper equivalent, 
containing 11 Mt (24 billion pounds) of copper, 1.15 million 
kg (37 million troy ounces) of gold, and 862,000 t (1.9 billion 
pounds) of molybdenum. Northern Dynasty and the Pebble 
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Partnership updated the mineral resource for the Pebble East 
deposit in late February. At a 1%-copper-equivalent cutoff, 

the Pebble East deposit contains inferred mineral resources 

of 1.51 Gt (1.67 GT) of ore with a 1.32% copper equivalent. 
The calculated mineral resource contains 12.2 Mt (27 billion 
pounds) of copper, 746,000 kg (24 million troy ounces) of gold, 
and 544,000 t (1.2 billion pounds) of molybdenum. The 2008 
drilling program at Pebble was designed to upgrade the resource 
classification of a portion of the Pebble East mineral resources 
to an indicated category in preparation for prefeasibility 

mine planning studies, and to test for the outside limits of the 
deposit. The program also included metallurgical, geotechnical, 
and environmental drilling. Work included 53,500 m of core 
drilling in 152 holes and 82 rotary holes totaling 2,100 m. The 
core-drilling total included 36,000 m of drilling in 26 holes 

to delineate the Pebble East deposit and to provide detailed 
geotechnical information for mine planning purposes. 

Anglo American Exploration (USA) Inc. staked State mining 
claims in the Styx River area near Mt. Estelle. Anglo American, 
with assistance from Alaska Earth Sciences, conducted geologic 
mapping, prospecting, and geochemical sampling. Geochemical 
results were not released. Pacific North West Capital Corp. 
explored for platinum and associated metals on the Goodnews 
Bay project with funding from Stillwater Mining Co. Full Metal 
Minerals Ltd. and Highbury Projects Inc. staked an additional 
44 mining claims at the Moore Creek gold property. Sampling 
and mapping were completed on previously unexplored areas 
of the property. Full Metal Minerals optioned the Granite Creek 
gold property south of McGrath, completed reconnaissance 
exploration, and later dropped the option. Kinross Gold Corp. 
and Full Metal completed an extensive gold reconnaissance 
program In southwestern Alaska. 

Two placer gold projects and one sand and gravel operation 
reported development activity in the southwestern region in 
2008. Total expenditures were $161,000 and one full-time- 
equivalent position was credited to this effort. 


Western Region 


St. Andrew Goldfields Ltd. completed an underground 
exploration program, including drilling 129 holes totaling 
9,400 m at the Nixon Fork gold-silver-copper mine near 
McGrath. Pacific North West Capital Inc. optioned the Nixon 
Fork property from St. Andrew Goldfields in December, with 
the right for outright purchase. Millrock Resources Inc. signed 
a 5-year exploration agreement with Golden Glacier Inc., a 
subsidiary of Bering Straits Native Corp., for the Council, Bluff, 
and Ungalik areas of the southern Seward Peninsula. Millrock 
concentrated exploration on the Bluff property east of Nome. At 
the Daniel's Creek prospect, Millrock drilled 396 m of a planned 
1,500-m program aimed at testing historic drill results reported 
by BHP Minerals. Drill hole BLF1001 intersected 5.9 m of 
mineralization with an average grade of 1.41 g/t (0.041 oz/T) 
gold and hole BLF1003 intersected 1.4 m of mineralization 
with an average grade of 3.81 g/t (0.111 oz/T) gold. Millrock 
carried out initial vegetation and soil geochemical surveys in 
the Council area to identify lode sources of the prolific placer 
deposits. Millrock Resources Inc. and Alix Resources Corp. 
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completed geologic mapping, trenching, and drilling at the 
Divide gold project about 45 km north of Nome. Drilling totaled 
2,/00 m in 22 reverse-circulation holes, and 24 trenches were 
excavated with a total length of 1,200 m over gold-arsenic soil 
anomalies. Great Basin Gold Ltd. conducted trenching and 

rock chip sampling at the Ganes Creek gold property northwest 
of McGrath. NovaGold Resources Inc. conducted limited 
exploration on the Rock Creek project. Drilling consisted of 

19 reverse-circulation drill holes totaling nearly 2,000 m, and 
1,312 samples were tested for gold. NovaGold conducted 
limited exploration and staked additional claims optioned 

from Rosander Mining Co. at the Colorado Creek gold project 
northwest of McGrath. NovaGold also conducted exploration at 
the Kugruk project near Candle. Triex Minerals Corp. conducted 
limited exploration including site cleanup on the Boulder Creek 
and Fireweed uranium prospects near Elim. Triex and Full 
Metal Minerals Ltd. dropped their option on the Boulder Creek 
property but retained interest in nearby claims. 

The western region was credited with the second-highest 
development expenditures for 2008. Development expenditures 
were reported for lode and placer projects. Four projects 
reported expenditures amounting to approximately $125 million 
for 2008, which compares to development expenditures of $97 
million for 2007, an increase of 29%. NovaGold Resources 
continued construction of the Rock Creek Mine located near 
Nome; the facility was substantially completed during the year 
and the startup process began in September 2008. Production 
at Rock Creek Mine began in September, with the 6,400-t/d 
mill being fed at 25% capacity. The mill operated until October. 
Rock Creek gold mine is currently in care-and- maintenance 
status, pending a review of whether to recommend startup at the 
project. In December, Arctic Oil & Gas Corp. and Shell Trust 
Dredge Engineers announced that they had agreed to pool their 
respective interests in offshore mining leases in Norton Sound 
near Nome. Shell holds options over leases in offshore State 
waters with drill-indicated gold reserves of about 16,000 kg 
(500,000 troy ounces). In December, Pacific North West Capital 
Corp. announced that it had acquired an option to purchase 
a 100% interest in Mystery Creek Resources, Inc. Facilities 
at the Nixon Fork Mine include a 181-t/d (200-T/d) flotation 
plant with a gravity gold separation circuit, a sulfide flotation 
circuit, and a newly constructed carbon-in-leach gold-leaching 
circuit. Mine stockpiles amount to 2,100 t (2,315 T) of ore and 
approximately 116,000 t (127,868 T) of mineralized tailings. 


Commodity Review 
Industrial Minerals 


Sand and Gravel, Construction, and Stone, Crushed.— 
DGGS reported that production of crushed stone was 2.3 Mt 
(2.5 MT) in 2008, compared with 2.0 Mt (2.2 MT) In 2007. 
Sand and gravel production was 11.3 Mt (12.5 MT) in 2008, 
down from 12.9 Mt (14.2 MT) in 2007. As noted earlier, these 
data are from DGGS surveys and differ from USGS production 
figures reported in table 1. 
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Metals 


Gold.—The Pogo Mine was in production phase during 2008 
and surpassed the Fort Knox Mine by producing 10,800 kg 
(347,219 troy ounces) of gold. Employment at the Pogo Mine 
was 385 employees. Fairbanks Gold Mining operated the Fort 
Knox Mine in 2008. The company produced 10,200 kg (329,105 
troy ounces) of gold during the year, compared with 10,500 kg 
(338,459 troy ounces) produced in 2007. The Fort Knox Mine 
employed 445 people during 2008. The Greens Creek Mine 
operated by Kennecott Minerals Co., which is considered the 
fifth-largest primary silver producer in the world, produced 
about 2,090 kg (67,269 troy ounces) of gold, slightly less 
than the 2,120 kg (68,006 troy ounces) produced in 2007. The 
decrease in production at Greens Creek is reflective of a lower 
grade ore than in previous years. Employment at Greens Creek 
was a total of 336 persons. Placer gold production was estimated 
to be 1,765 kg (56,759 troy ounces) compared to 1,670 kg 
(53,849 troy ounces) in 2007. Hard-rock (lode) gold production 
in the State increased to a total of 23,100 kg (743,993 troy 
ounces) during the year, compared with 20,900 kg (673,084 troy 
ounces) produced in 2007. 

Lead, Silver, and Zinc.—The Red Dog Mine produced 
515,000 t (567,911 T) of zinc, 123,000 t (135,143 T) of lead, 
and an estimated 233,000 kg (7.5 million troy ounces) of 
byproduct silver in 2008. The Greens Creek Mine produced 
222,000 kg (7,145,711 troy ounces) of silver compared to 
269,000 kg (8,646,825 troy ounces) in 2007. 


Government Programs, Activities, and Awards 


The Alaska DGGS continued to be an active participant 
in the STATEMAP program. STATEMAP is a component 
of the congressionally mandated National Cooperative 
Geologic Mapping Program (NCGMP), through which the 
USGS distributes Federal funds to support geologic mapping 
efforts through a competitive funding process. The NCGMP 
has three primary components: (1) FEDMAP, which funds 
Federal geologic mapping projects; (2) STATEMAP, which 
is a matching-funds grant program with State geological 
surveys; and (3) EDMAP, a matching-funds grant program 
with universities that has a goal to train the next generation of 
geologic mappers. The DGGS conducted fieldwork, including 
geologic mapping and geochemical sampling of rock, in the 
Dry Creek and Tok areas. Fieldwork also included mapping 
approximately 500 km” in the eastern Bonnifield mining district, 
including the Dry Creek and West Tundra Flats volcanogenic 
massive sulfide deposits. A geochemical data report and 
1:50,000-scale bedrock and comprehensive geologic maps were 
scheduled to be published in 2010. Mapping was conducted 
between Dot Lake and Tetlin Junction on the Alaska Highway 
as part of the Gas Pipeline Corridor Project. Project geologic 
maps and geochemical reports were expected to be published in 
2009 and 2010. Geologists from the Mineral Resources Section 
of the DGGS mapped and sampled approximately 700 km’ 
in the eastern Bonnifield mining district during a 31-day field 
season. The DGGS also conducted geologic fieldwork along 
the proposed gas pipeline corridor between Dot Lake and Tetlin 
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Junction along the Alaska Highway during 2008. Surficial and References Cited 
bedrock mapping were completed at a scale of 1:63,360. In 
2008, DGGS surficial geologists and contractors dug and logged 
several trenches to determine whether recent surface deposits 
have been offset by fault movement. Work in 2009 was expected 
to continue on this project from Tetlin Junction to the Yukon 


Territory-Alaska border. 


George, M.W., 2010, Gold, in Metals and minerals: U.S. Geological Survey 
Minerals Yearbook 2008, v. I, p. 31.1—31.22. 

Szumigala, D.J., Hughes, R.A., and Harbo, L.A., 2008, Alaska's mineral 
industry 2008: Fairbanks, Alaska, Alaska Division of Geological & 
Geophysical Surveys Special Report 63, 50 p. (Also available at http://www. 
dggs.dnr.state.ak.us/webpubs/dggs/sr/text/sr063.PDF.) 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN ALASKA" 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 
Gemstones, natural NA 13 NA 13 NA 69 
Sand and gravel, construction 12,800 ' 65,500 * 13,200 ' 77,300 * 11,300 84,000 
Stone, crushed 2,180 22,500 * 1,750 ' 20,000 ' 1,940 20,100 
Combined values of cadmium (byproduct from zinc 
concentrates), gold, lead, silver, zinc XX 2,940,000 XX 3,440,000 XX 2,540,000 
Total XX 3,030,000 ' XX 3,540,000 * XX 2,640,000 
‘Revised. NA Not available. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 
TABLE 2 
ALASKA: CRUSHED STONE SOLD OR USED, BY TYPE' 
2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone l 6 $43 -- -- -- 
Granite 244 2,670 6 226 $1,340 
Traprock EUM Ser? Sech a SW -- 
Miscellaneous stone 19' 1,500 ' 17,300 ' 19 1,720 18,700 
Total XX 1,750 ' 20,000 ' XX 1,940 20,100 


'Revised. XX Not applicable. -- Zero. 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 3 
ALASKA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1 inch): 
Riprap and jetty stone W W 
Other coarse aggregate 3 30 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 
Bituminous aggregate, coarse W W 
Bituminous surface-treatment aggregate ` W W 
Railroad ballast W W 
Other graded coarse aggregate l 5 


Fine aggregate (- inch): 


Stone sand, concrete W W 
Other fine aggregate 7 95 
Coarse and fine aggregates: 
Graded road base or subbase W W 
Unpaved road surfacing 9] 928 
Crusher run or fill or waste W W 
Other coarse and fine aggregates 75 218 
Unspecified: 
Reported 677 10,800 
Estimated" 935 6,300 
Total 1,940 20,100 
W Withheld to avoid disclosing company proprietary data; included in “Total.” 
Data are rounded to no more than three significant digits; may not add to totals shown. 
"Estimated production without a breakdown by end use. 
TABLE 4 
ALASKA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY' 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate and concrete products 1,330 $11,700 $8.76 
Asphaltic concrete aggregates and other bituminous mixtures 345 3,220 9.34 
Road base and coverings” 1,360 11,600 8.56 
Fill 319 1,450 4.53 
Snow and ice control 17 198 11.65 
Filtration Da 14 124 8.86 
Unspecified:? 
Reported 3,360 20,200 6.01 
Estimated 4,600 36,000 7.72 
Total or average 11,300 84,000 7.40 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes road and other stabilization (cement). 


: Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF ARIZONA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Arizona Department of Mines and Mineral Resources for collecting information on all nonfuel minerals. 


In 2008, Arizona's nonfuel raw mineral production! was 
valued at $7.84 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was a $561 million, or 7.7%, increase 
from the State’s total nonfuel mineral value in 2007, which had 
increased by $517 million, or 7.7%, from that of 2006. In 2008, 
for the fourth consecutive year, Arizona led the Nation in total 
nonfuel mineral production value, accounting for 11% of the 
U.S. total. 

Arizona continued to be the leading copper-producing State 
in 2008, accounting for 64% of total U.S. copper production. 
Additionally, copper continued to be the State’s leading mineral 
commodity by value, comprising 75% of Arizona’s total nonfuel 
mineral production value. Following, in descending order of 
value, were molybdenum, construction sand and gravel, portland 
cement, crushed stone, and lime (table 1). The combined value 
of these six mineral commodities comprised 99% of the State’s 
total production value. 

The increase in Arizona’s total production value was led 
by increases in the values of copper, molybdenum, silver, 
dimension stone (values withheld—company proprietary data), 
and lime (listed in descending order of change). Copper value 
increased by $590 million, or 11%, with a greater than 14% 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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increase In quantity produced. Despite significant increases 

in both value and quantity, the unit value of copper dropped 
nearly 3%. The production value of molybdenum increased 
by 15% and the value of silver increased by 46%, with a 32% 
increase in quantity produced. Lime value increased by nearly 
6%. Smaller yet significant increases also took place in the 
values of gold, salt, pumice, and pumicite (listed in descending 
order of change). The largest decreases in value took place in 
the production values of construction sand and gravel, down 
$96 million, or nearly 15%; portland cement, down 21%; and 
crushed stone, down $14 million or nearly 9%. Smaller yet 
significant decreases took place in masonry cement, gypsum, 
and bentonite clay. 

In 2008, Arizona rose to first from second in rank in the 
production of pumice and pumicite of seven producing States. 
The State also rose to second from third in the production 
of molybdenum and to fifth from sixth in the production of 
silver and dimension stone. Arizona remained ranked 3d in the 
production of crude perlite and construction sand and gravel, 5th 
in zeolites, 10th in gypsum, and 12th in lime. The State dropped 
in rank from 7th to 8th in the production of bentonite clay, 9th to 
10th in gold production, and 13th to 14th in salt production. The 
State also decreased in rank in the production of masonry and 
portland cement. Arizona continued to be a significant producer 
of raw steel in 2008 (American Iron and Steel Institute, 2008, 

p. 74). 


Reference Cited 


American Iron and Steel Institute, 2008, Table 24 —Raw steel production by 
States, in American Iron and Steel Institute—AISI 2008 Annual Statistical 
Report: Washington, DC, American Iron and Steel Institute, 126 p. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN ARIZONA"? 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Clays, bentonite 34 1,710 30 1,520 23 1,220 
Copper’ 712 4,950,000 731 5,290,000 836 5,880,000 
Gemstones, natural NA 1,560 NA 1,950 NA 1,960 
Sand and gravel, construction 94,100 ' 662,000 85,800 652,000 66,600 556,000 
Stone: 

Crushed 15,000 ' 123,000 ' 17,100 ' 157,000 ' 14,400 143,000 

Dimension W W W W 123 16,400 
Combined values of cement, clays (common), gold, 

gypsum (crude), lime, molybdenum concentrates, 

perlite (crude), pumice and pumicite, salt, sand and 

gravel (industrial), silver, zeolites, and values indicated 

by symbol W XX 1,030,000 ' XX 1,180,000 ' XX 1,240,000 


Total XX 6,760,000 ' XX 7,280,000 ' XX 7,840,000 
"Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

?Data are rounded to no more than three significant digits; may not add to totals shown. 
*Recoverable content of ores, etc. 


TABLE 2 
ARIZONA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone’ 8 6,520 $69,700 11 6,730 $86,400 
Marble 2 430 ' 4,040 ' -- 50 492 
Granite 25 5,030 48,500 29 3,390 27,700 
Traprock 4 271 2,470 2 317 3,140 
Sandstone and quartzite KN 760 ' 7.010 ' 4 536 5.310 
Volcanic cinder and scoria 5 81 684 5 55 508 
Miscellaneous stone 22' 3,980 ' 24,300 ' 19 3,310 19,100 


Total XX 17,100 ' 157,000 ' XX 14,400 143,000 
"Revised. XX Not applicable. -- Zero. 


Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes limestone-dolomite reported with no distinction between the two. 
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TABLE 3 


ARIZONA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use . Quantity ` 
Construction: 
Coarse aggregate (+1'% inch): 
Riprap and jetty stone 44 
Filter stone W 
Other coarse aggregate l 
Coarse aggregate, graded: 
Concrete aggregate, coarse W 
Bituminous aggregate, coarse W 
Other graded coarse aggregate 397 
Fine aggregate (-% inch): 
Stone sand, concrete W 
Stone sand, bituminous mix or seal W 
Other fine aggregate 243 
Coarse and fine aggregates: 
Graded road base or subbase 428 
Terrazzo and exposed aggregate W 
Other coarse and fine aggregates 108 
Other construction materials 492 
Agricultural: 
Limestone W 
Poultry grit and mineral food W 
Chemical and metallurgical: 
Cement manufacture W 
Lime manufacture W 
Sulfur oxide removal W 
Other miscellaneous uses and specified uses not listed 6 
Unspecified: 
Reported 2,530 
Estimated 6,100 
Total 14,400 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
[Data are rounded to no more than three significant digits; may not add to totals shown. 
"Reported and estimated production without a breakdown by end use. 


Value 


12,300 
61,000 
143,000 
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TABLE 4 
ARIZONA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1% inch)’ W W W W W W -- -- 
Coarse aggregate, graded" -- -- -- -- 511 4,990 -- -- 
Fine aggregate (- inch)“ = = - 788 | 5,970 - - 
Coarse and fine aggregates" W W W W W W -- -- 
Other construction materials 38 373 -- -- 454 1,000 -- -- 
Agricultural -- -- -- -- W W -- -- 
Chemical and metallurgical’ W W -- -- W W -- -- 
Other miscellaneous uses 6 46 -- -- -- -- -- -- 
Unspecified:š 
Reported 55 507 33 304 931 9,230 1,510 2,260 
Estimated 2,000 20,000 701 6,900 3,400 34,000 -- -- 
Total 3,650 36,300 782 7,510 8,440 96,600 1,510 2,260 
W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes riprap and jetty stone, filter stone, and other coarse aggregate. 
*Includes concrete aggregate (coarse), bituminous aggregate (coarse), and other graded coarse aggregate. 
“Includes stone sand (concrete), stone sand (bituminous mix or seal), and other fine aggregate. 
“Includes graded road base or subbase, terrazzo and exposed aggregate, and other coarse and fine aggregates. 
Includes limestone and poultry grit and mineral food. 
"Includes cement and lime manufacture and sulfur oxide removal. 
‘Reported and estimated production without a breakdown by end use. 
TABLE 5 
ARIZONA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY ' 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 6,930 $65,100 $9.40 
Concrete products (blocks, bricks, pipe, decorative, etc.) 2,590 14,100 5.44 
Asphaltic concrete aggregates and other bituminous mixtures 2,670 41,100 15.40 
Road base and coverings” 7,090 49,200 6.94 
Fill 928 7,460 8.04 
Snow and ice control 2 42 21.00 
Other miscellaneous uses" 129 2,230 17.31 
Unspecified:” 
Reported 23,500 182,000 7.75 
Estimated 23,000 200,000 8.56 
Total or average 66,600 556,000 8.35 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes plaster and gunite sands. 

*Includes road and other stabilization (cement and lime). 

“Includes filtration and railroad ballast. 

"Reported and estimated production without a breakdown by end use. 
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TABLE 6 
ARIZONA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


Use 

Concrete aggregate (including concrete sand) 
Concrete products (blocks, bricks, pipe, decorative, etc.) 
Asphaltic concrete aggregates and other bituminous mixtures 
Road base and coverings? 
Fill 
Other miscellaneous uses‘ 
Unspecified? 

Reported 

Estimated 

Total 


Concrete aggregate (including concrete sand) 
Concrete products (blocks, bricks, pipe, decorative, etc.) 
Asphaltic concrete aggregates and other bituminous mixtures 
Road base and coverings” 
Fill 
Other miscellaneous uses" 
Unspecified:” 
Reported 
Estimated 
Total 


Dette! — 

Quantity Value 

756 10,800 

48 566 

309 13,800 

690 4,640 

167 1.020 

64 497 

2,780 21,400 

2,400 21,000 

7,250 73,400 
Unspecified district 
Quantity Value 

456 4,770 

1.200 8,260 

523 1.070 

2,180 14,100 


Dame? oO 


Quantity Value 

344 2,440 

25 357 

W W 

219 2,390 

22 148 

141 2,/50 

500 7,980 
2,200 19,000 
3,500 34,800 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 
*Includes road and other stabilization (cement and lime). 
“Includes filtration, railroad ballast, and snow and ice control. 


: Reported and estimated production without a breakdown by end use. 
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 Distrit3 — — 
Quantity Value. 
5,830 51,900 
2,520 13,200 
W W 
4,920 33,900 
739 6,300 
1,830 21,600 
19,700 152,000 
18,000 160,000 
53,700 | 434,000 
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THE MINERAL INDUSTRY OF ARKANSAS 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Arkansas Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Arkansas nonfuel raw mineral production! was 
valued at $704 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a 9% decrease from the State’s 
total value of $774 million in 2007, which followed a $25 
million, or 3.1%, decrease from 2006 to 2007. The State ranked 
30th, a decrease from 29th, among the 50 States in total nonfuel 
mineral production value in 2008 and accounted for less than 
1% of the U.S. total. Yet, per capita, the State remained 15th in 
rank in the Nation for its total nonfuel mineral production value; 
with a population of slightly more than 2.8 million, the per 
capita production value was $246 in 2008. 

The leading nonfuel minerals in 2008, by descending 
production value, were crushed stone, bromine, portland 
cement, construction sand and gravel, and lime. These 
commodities together accounted for nearly 94% of the State’s 
total nonfuel mineral production value. For nearly four decades, 
bromine and crushed stone have been the State’s two leading 
nonfuel minerals, by value, bromine leading in value from 1969 
up to 1996 when crushed stone went from second to first. Since 
then, the two have exchanged rank several times; crushed stone 
was first in 1996—98, 2001—03, 2005, and 2008, with bromine 
ranking first in all other years. For more than a decade, cement 
has ranked third and construction sand and gravel has ranked 
fourth. Actual production data for bromine and portland cement 
have been withheld (company proprietary data). 

In 2008, the largest increase 1n production value took place in 
common clays. Production was down almost 29%, or 321,000 
metric tons (t), but the production value more than doubled, with 
an increase of more than $6 million, or 136%. This was caused 
by one company placing a higher value on its clay products in 
2008. The production value of lime (value withheld—company 
proprietary data) was up significantly and crushed stone was up 
by more than $2 million. However, decreases (in descending 
order) in the values of bromine, crude gypsum, construction 
sand and gravel (down $1.25 million), and portland cement 
(data withheld for all except construction sand and gravel— 
company proprietary data), resulted in an overall decrease in 
total nonfuel mineral production value for the State (table 1). 

In 2008, Arkansas was the Nation’s only State to produce 
bromine; bromine production in Michigan, the only other State 
with recent production, ended in 2007. Arkansas continued to be 
the only State that produced silica stone and it remained third in 
the quantities of tripoli produced among the four producing 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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States. The State remained fourth in the quantity of kaolin 
clays produced and sixth in common clays. Arkansas decreased 
in rank from fifth to sixth in crude gypsum, and from fifth to 
seventh in gemstones (gemstones based upon production value). 
Metals that were produced in the State—for the most part raw 
steel—were processed from materials acquired from other 
domestic and foreign sources. The principal steel mills in the 
State were Quanex Corp. in Sebastion County; Nucor- Yamato 
Steel Co. and Nucor Corp. near Hickman, Mississippi County; 
and Arkansas Steel Associates in Jackson County. In addition, 
Strategic Minerals Corp., or Stratcor, continued operation 
of the mill facility near Hot Springs in Garland County; the 
mill extracts vanadium pentoxide from recycled out-of-State 
vanadium-bearing feed. 

The following narrative information was provided by the 
Arkansas Geological Survey’ (AGS). 


Exploration and Development 


Numerous companies continued to be engaged in nonfuel 
minerals exploration, mine expansion, and facility construction 
activities in 2008. In particular, several companies continued 
exploration efforts from the previous year: Arkhola Sand 
and Gravel Co. and Duffield Stone and Gravel Co. explored 
for additional quarry sites in the western portion of the 
Arkansas River Valley; McClinton-Anchor, Inc. explored for 
new aggregate quarry sites in the limestone-bearing region 
of northwest Arkansas; and Vulcan Materials Co., based in 
Birmingham, AL, continued aggregate exploration in White and 
Cleburne Counties. In addition to the above-listed companies, 
which had all performed exploration activities in 2007, Pine 
Bluff Sand and Gravel began evaluating various sites across 
the State for aggregate materials. Martin Marietta Co. began 
production of crushed novaculite on leases acquired in 2007 on 
its Hatton Quarry site in southern Polk County. 


Commodity Review 
Industrial Minerals 


During 2008, 238 noncoal mine sites were permitted or 
authorized in Arkansas. The total area of noncoal sites under 
permit was just over 6,900 hectares (ha) (more than 17,000 
acres) and more than 4,600 ha (more than 11,400 acres) were 
under bond. 


Abrasives, Natural Seven companies continued to 
mine and to process novaculite to make whetstones in the Hot 
Springs, Garland County, including B & C Abrasives, Inc., 
Blue Mountain Whetstone, Co., Dan's Whetstone Co., Eagle 


?J. Michael Howard, Geology Supervisor/Mineralogist, authored the text of 
the State mineral industry information provided by the Arkansas Geological 
Survey. 
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Mountain Whetstones Co Halls Arkansas Oilstones, Inc., 
Saint Gobain Abrasives, Inc. (Norton Stones Co.), and Smiths 
Abrasives, Inc. Parker Quarries of Malvern, Hot Spring County, 
remained active. In addition to construction aggregates, Martin 
Marietta also continued to produce high-silica novaculite 

from a quarry near Glen Rose in Hot Spring County. Malvern 
Minerals Co. continued to mine tripoli from the Bigfork Chert 
(Ordovician) at its mine in Saline County for processing at its 
plant in Hot Springs, Garland County. 


Bromine.—Albermarle Corp. and Chemtura Corp. continued 
operations at the companies' bromine extraction and production 
plants in Columbia and Union Counties, respectively. 


Cement.—Ash Grove Cement Co. in Little River County 
continued the renovation work on its $350 million plant in 
Foreman. The installation of the new dry kiln technology— 
anticipated to be completed in July 2009— would bring total 
cement production capacity to more than 1.5 million metric tons 
per year. 


Gemstones.—There are currently 19 quartz contracts, 4 
quartz leases, 2 wavellite leases, and 1 novaculite contract on 
the Ouachita National Forest under the U.S. Forest Service in 
Arkansas. 

In 2008, almost 950 diamonds were recovered at the Crater 
of Diamonds State Park, Pike County. The total weight of the 
stones was almost 193 carats, with an average weight of 0.25 
carats. Of these diamonds, 27 weighed more than 1 carat. 
Diamonds recovered included 622 white, 139 brown, and 
145 yellow. The largest stone recovered in 2008 was a white 
diamond that weighed 4.68 carats. Almost 28,000 diamonds 
have been recovered since this property became a State park in 
1972. Work began late in the year on the renovation of the Park 
Museum with an anticipated opening date set between late 2010 
and early 2011. 


Gypsum.——Saint Gobain Corp.'s gypsum mine and 
wallboard plant operation near Nashville, Howard County, 
continued to be the world's leading wallboard manufacturing 
plant. 


Nepheline Syenite.—The Big Rock Arch Street Quarry, 
owned by Minnesota Mining and Manufacturing Co. (a 3M 
company), Maplewood, MN, continued to produce nepheline 
syenite to supply material for the company's roofing granule 
plant in Sweet Home, Pulaski County. (More information can be 
found in the crushed stone narrative that follows regarding an 
additional active producer of nepheline syenite.) 

Sand and Gravel, Construction.—As of yearend, there were 
123 permitted sites that produced sand and gravel. There were 
5] quarries operating under authorizations issued by the Mining 
Division of the Arkansas Department of Environmental Quality 
(ADEQ). Ten additional gravel and stone operations were leased 
in the Ouachita National Forest under the jurisdiction of the U.S. 
Forest Service, bringing the total number of operations to 40 and 
generating more than $20,000 in revenue. 

Sand and Gravel, Industrial.—Industrial sand was produced 
by Unimin Corp. from its mine and processing facility at Guion, 
Izard County. The sand was sourced from the Ordovician 
St. Peter Sandstone Formation, found prevalent throughout 
the midwestern United States. Arkhola Sand and Gravel Co. 
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of Sebastian County produced industrial sand, as well as 
construction sand, from its dredging operations on the Arkansas 
River. Both companies have local markets for their industrial 
sand as frac sand during the continuing development of the 
Fayetteville Shale gas play within the Arkansas Valley region of 
the State. 

Stone, Crushed.—Arkhola Sand and Gravel Co. produced 
road aggregates and asphalt mix at the Preston Quarry near 
Van Buren, Crawford County. Arkhola continued work with 
the Jenny Lind quarry, Sebastian County, in the Hartshorne 
Formation (Pennsylvanian Period). R.D. Plant Construction Co., 
Inc. operated the R.D. Plant quarry, south of Kirby in central 
Pike County, in the Jackfork Formation (Pennsylvanian Period). 

Duffield Stone and Gravel Co. operated two sandstone 
aggregate quarries (Pennsylvanian Period) in Pope County— 
one in the Hartshorne Sandstone at Russellville, and the other, 
the Gumlog Quarry, in the upper Atoka Formation. Pyramid 
Co. produced aggregate from the middle Atoka Formation 
(Pennsylvanian Period) north of Greenbriar, Faulkner County. 

Granite Mountain Quarries, Inc. (GMQ) produced aggregate 
from nepheline syenite at two quarries in Pulaski County and 
from the Granite Mountain No. 3 quarry near Bryant, Saline 
County. GMQ also operated a sandstone quarry near Y-City, 
Scott County, in the Atoka Formation (Pennsylvanian Period). 
Martin Marietta Co. actively quarried the Hatton Tuff lentil 
of the Stanley Group (Mississippian Period) at its Hatton 
Quarry in southern Polk County, and continued operations 
at the company's Jones Mill Quarry near Magnet Cove, Hot 
Spring County, producing from both the hornfels and quartzite 
alteration zone in the Stanley Group adjacent to the Cretaceous- 
age igneous intrusion and the intrusive rock. Martin Marietta 
also operated an asphalt plant at this site. 

Rogers Group, Inc. continued sandstone aggregate operations 
at the company's Greenbriar Quarry and its Jefferson Island 
Quarry, both in the middle Atoka Formation in Faulkner County, 
at its Conway County Quarry in upper Atoka Formation south 
of Solgohachia, and at its Lowell Quarry in the limestone of the 
Boone Formation (Mississippian Period) in southern Benton 
County. Schwartz Stone Co. quarried sandstone from the 
Hartshorne Sandstone quarry for aggregate and dimension stone 
north of Midway in Logan County. McGeorge Sand and Gravel 
Co. continued riprap barge operations along the Arkansas River 
from its River Mountain Quarry in the Hartshorne Sandstone 
area north of New Blaine in eastern Logan County. Chrisman 
Co. mined sandstone aggregate in the Hartshorne Sandstone 
area near Hunt in Johnson County and from the Savanna 
Formation near Ratcliffe, Franklin County. 

Vulcan Materials Co. produced aggregate from its upper 
Morrowan age sandstone operations at Judsonia and middle 
Atokan age sandstones at Floyd; both sites are in White 
County. Vulcan also produced dolomitic limestone from 
lower Ordovician units near Black Rock, Lawrence County. 
Webco Mining Co. produced crushed stone from its quarry 
in the middle Atoka Formation near El Paso, White County. 
Quality Stone Co. produced sandstone aggregate from the 
Atoka Formation (Pennsylvanian Period) at its Lonestar quarry 
in south Cleburne County, north of the Rosebud community. 
Midwest Lime Co. produced aggregate from middle and upper 
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Ordovician-age limestones near Batesville, Independence 
County. Limestone Specialties, Inc. produced aggregate that was 
shipped by rail from upper Ordovician units in Independence 
County. 

Stone, Dimension.—Oran McBride Stone Co. of Batesville, 
Independence County, continued production of interior 
and exterior structural and architectural stone at its plant in 
Bethesda. Marble, limestone, and sandstone were quarried from 
Ordovician and Mississippian-age formations and processed as 
polished, cut, and rough surface product. Schwartz Stone Co. 
also quarried sandstone from the Hartshorne Sandstone quarry 
north of Midway in Logan County. Broken dimension stone 
(Cotter Formation) in a variety of shades was produced by 
Johnson Landscaping from their Ozark Southern Stone quarry, 
north of Eureka Springs in Carroll County. Eureka Stone Co.’s 
saw shop is located near this quarry, and produces a variety of 
sawn and turned architectural pieces. Bennett Brothers Stone 
Co., Inc. obtained building stone materials from deposits in 
Franklin, Garland, Logan, and other counties, principally from 
Pennsylvanian-age formations. 


Environmental Issues and Mine Reclamation 


The Mining Division of the Arkansas Department of 
Environmental Quality (ADEQ) reported that there were almost 
82 ha (almost 202 acres) of reclaimed land released from 10 
permitted/authorized noncoal-producing sites during 2008. 

Umetco, Inc. continued reclamation (that began in 1997) 
of the LeCroy area at the Wilson Springs vanadium mines in 
Garland County. Reclamation activities included the extension 
of a sulfate-reducing barrier (SRB) to enhance groundwater 
remediation (Drown, 2008). The Black Lick diamond property, 
which was reclaimed in 2004 by Star Resources Corp. of 
Houston, TX, is northeast of the Crater of Diamonds State Park 
in Pike County; during 2008, Star continued to await the release 
of its bond money. 


Legislation and Government Programs and Activities 


There was no activity, either legislatively or regulatory, during 
2008 concerning noncoal mineral operations in the State of 
Arkansas. 

The passage of the Arkansas Act 129 of 2007 officially changed 
the name of the Arkansas Geological Commission to the Arkansas 
Geological Survey (AGS) to more properly reflect the activities 
of the agency to the public. The AGS Web site at URL http:// 
www.geology.arkansas.gov/home/index.htm celebrated 10 years 
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online in 2008. Information posted on the Web site included State 
resource data; USGS annual nonfuel mineral production data; 
publications and map ordering information; State stratigraphic, 
geologic, and geohazard data; online geologic maps; agency 
services; and news items. The site has links to State agency 
services, Federal agencies, geology Web sites, organizations, and 
universities. 

The AGS continued preparation of a spreadsheet database 
that contains all identified sites of mineral extraction in the 
State, excluding petroleum and natural gas. By the close of 
2008, more than 7,500 records had been entered and field 
checking for 40 of 75 counties completed. Site locations were 
entered by latitude and longitude and by general land office 
survey techniques. 

The AGS has been an active participant in the STATEMAP 
program since 1995. STATEMAP is a component of the 
congressionally mandated National Cooperative Geologic 
Mapping Program (NCGMP), through which the USGS 
distributes Federal funds to support geologic mapping efforts 
through a competitive funding process. The NCGMP has three 
primary components: (1) FEDMAP, which funds Federal geologic 
mapping projects; (2) STATEMAP, which is a matching-funds 
grant program with State geological surveys; and (3) EDMAP, a 
matching-funds grant program with universities that has a goal 
to train the next generation of geologic mappers. During 2008, 
the Marshall, Harriet, and Landis 7.5-minute USGS topographic 
geologic maps and the Dequeen 1:100,000 map were completed 
under the STATEMAP cooperative agreement. Five additional 
7.5-minute geologic maps were started midyear—the Cannan, 
Leslie, Oxley, Pea Ridge, and Garfield quadrangles (Arkansas 
Geological Survey, 2010). Additional information about the 
STATEMAP geologic mapping program in Arkansas can be found 
on the AGS Web site. 

Staff cartographers completed the digitization of an 
additional 10 USGS 7.5-minute topographic-based geologic 
maps across Arkansas, with legends. Digitized 7.5-minute 
geologic maps are freely available for download from the AGS 
Web site. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN ARKANSAS"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Clays, common 1,140 2,550 1,120 4,520 ' 796 10,700 
Gemstones, natural NA 439 NA 601 NA 607 
Sand and gravel, construction 11,100 73,600 9,080 66,300 8,800 65,100 
Silica stone? metric tons 227 992 231 1,020 W W 
Stone: 

Crushed 36,800 250,000 33,000 ' 237,000 ' 32,200 239,000 

Dimension W W W W 21 2,740 
Combined values of bromine, cement, clays (kaolin), 

gypsum (crude), lime, sand and gravel (industrial), 

tripoli, and values indicated by symbol W XX 471,000 XX 464,000 XX 386,000 

Total XX 799,000 XX 774,000 ' XX 704,000 


‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. 
XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 
*Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 


TABLE 2 
ARKANSAS: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 

Limestone 42 ' 13,700 ' $95,600 ' 42 11,400 $80,700 
Granite 4 5,340 39,600 4 6,370 48,600 
Sandstone and quartzite 23 11,100 81,800 ' 23 12,000 91,600 
Miscellaneous stone 19 ' 2,880 ' 19,600 ' 21 2.480 17,700 
Total XX 33,000 ' 237,000 ' XX 32,200 239,000 


‘Revised. XX Not applicable. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 3 
ARKANSAS: CRUSHED STONE SOLD OR USED BY PRODUCERS 
IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 
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Use Quantity Value 
Construction: 
Coarse aggregate (+1'% inch): 
Riprap and jetty stone 808 9,310 
Filter stone 135 762 
Other coarse aggregate 176 1,300 
Coarse aggregate, graded: 
Concrete aggregate, coarse 305 2,410 
Bituminous aggregate, coarse 261 2,300 
Bituminous surface-treatment aggregate W W 
Railroad ballast W W 
Other graded coarse aggregate 432 4,080 
Fine aggregate (-75 inch): 
Stone sand, bituminous mix or seal W W 
Screening, undesignated 234 545 
Other fine aggregate 628 4,060 
Coarse and fine aggregates: 
Graded road base or subbase 1,780 12,700 
Unpaved road surfacing 471 2,910 
Crusher run or fill or waste 83 274 
Roofing granules W W 
Other coarse and fine aggregates 2,130 17,300 
Other construction materials 645 1,010 
Agricultural: 
Limestone 151 1,440 
Other agricultural uses W W 
Chemical and metallurgical: 
Cement manufacture W W 
Lime manufacture W W 
Special: 
Asphalt fillers or extenders W W 
Other fillers or extenders W W 
Other miscellaneous uses and specified uses not listed 7 30 
Unspecified: 
Reported 11,400 92,100 
Estimated 9,600 72,000 
Total 32,200 239,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
E Reported and estimated production without a breakdown by end use. 
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TABLE 4 


ARKANSAS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, 


BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 
Use Quantity Value 

Construction: 

Coarse aggregate (+1% inch) 1,040 10,800 

Coarse aggregate, graded" 1,170 10,000 

Fine aggregate (-% inch)" 802 4,070 

Coarse and fine aggregates? 3,990 29,000 

Other construction materials 640 988 
Agricultural W W 
Chemical and metallurgical' W W 
Special W W 
Other miscellaneous uses -- -- 
Unspecified:” 

Reported 4,360 35,600 

Estimated 5,400 40,000 

Total 18,500 139,000 


District 3 
Quantity Value 


District 2 
Quantity Value 


u ZS = z z 

CG = z z z 
1 = 
| < = 


uss: 
S < z! 


7,080 56,500 -- -- 
4,300 32,000 -- -- 
13,600 98,700 46 804 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 


Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes filter stone, riprap and jetty stone, and other coarse aggregate. 


“Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and 


other graded coarse aggregate. 


‘Includes screening (undesignated), stone sand (bituminous mix or seal), and other fine aggregate. 


"Includes crusher run or fill or waste, graded road base or subbase, unpaved road surfacing, roofing granules, 


and other coarse and fine aggregates. 

“Includes agricultural limestone and other agricultural uses. 

Includes cement and lime manufacture. 

“Includes asphalt fillers or extenders and other fillers or extenders. 
Reported and estimated production without a breakdown by end use. 


TABLE 5 


ARKANSAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY! 


Use 

Concrete aggregate and concrete products 
Concrete products (blocks, bricks, pipe, decorative, etc.) 
Asphaltic concrete aggregates and other bituminous mixtures 
Road base and coverings” 
Fill 
Other miscellaneous uses” 
Unspecified:* 

Reported 

Estimated 


Quantity 
(thousand Value Unit 
metric tons) (thousands) value 
2,720 $20,400 $7.49 
3 22 7.33 
113 1,230 10.90 
233 1,030 4.44 
117 540 4.62 
59 720 12.20 
2,590 19,200 7.43 
3,000 22,000 7.38 
8,800 65,100 7.39 


Total or average 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes road and other stabilization (lime). 
*Includes golf course, railroad ballast, and snow and ice control. 
*Reported and estimated production without a breakdown by end use. 
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TABLE 6 
ARKANSAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District] — District2 — .  District3 ` 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregate and concrete products 315 2,890 1,650 12,100 757 5,410 
Asphaltic concrete aggregates and other bituminous mixtures -- -- W W W W 
Road base and coverings’ W W 117 459 W W 
Fill 55 304 59 217 4 19 
Other miscellaneous uses’ 70 691 ` 180 1,150 154 1,140 
Unspecified:* o 

Reported 899 6,410 1,250 9,660 443 3,160 
. Estimated EE ~~ 1,000 7,600 1,700 12,000 284 2,100 
. Total mE ú 2,370 17,900 4,790 35,300 1,640 — 11,800 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses." -- Zero. 
Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes road and other stabilization (lime). 

*Includes golf course, railroad ballast, and snow and ice control. 

*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF CALIFORNIA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
California Geological Survey for collecting information on all nonfuel minerals. 


In 2008, California’s nonfuel raw mineral production! was 
valued at $4.20 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was a $220 million, or 5%, decrease 
from the State’s total nonfuel mineral value in 2007, which had 
decreased by $360 million, or about 7.5%, from that of 2006. 
The State, for the third consecutive year, was third in rank 
among the 50 States in total nonfuel mineral production value 
In 2008, having been second in 2005 and first in the Nation 
for 6 consecutive years from 1999 through 2004. California 
accounted for 5.9% of the U.S. total. 

Industrial minerals accounted for more than 95% of 
California’s nonfuel mineral production value; the remaining 
value resulted from gold, iron ore, and silver mining 
(descending order of value). In 2008, California continued 
as the leading construction sand and gravel-producing State, 
accounting for nearly 11% of the commodity’s total U.S. mine 
production and 16% of the Nation’s total value for that mineral 
commodity. Construction sand and gravel was, by value, also 
the State’s leading nonfuel mineral, accounting for 30% of the 
State’s total nonfuel mineral production value. Cement (portland 
and masonry) was the second ranked nonfuel mineral, followed 
by boron minerals, crushed stone, soda ash, and gold; these six 
accounted for 94% of the State’s total nonfuel mineral value 
(table 1). 

In 2008, increases of more than $100 million, more than $70 
million, $40 million, and more than $30 million, respectively, 
took place in the values of gold, boron minerals, crushed stone, 
and soda ash production. Smaller increases of $5 million or less 
took place in the production value of diatomite, fuller’s earth 
clays, and salt. But these were more than offset by decreases 
that took place, particularly in construction sand and gravel 
and cement (portland and masonry combined), down by $270 
million and $176 million, respectively. Also decreasing in 
production value were pumice and pumicite, down by nearly 
$10 million, crude gypsum and fire clays, down by more than 
$7 million each, dimension stone, down by $5 million, and 
lime down by nearly $4 million (table 1). Mineral commodities 
having a lesser dollar value but that had significantly large 
changes in the quantities produced or value included zeolites, 
silver, usable iron ore, dimension stone, and pumice and 
pumicite. An average between quantity and the production 
values of the first three increased significantly, up by about 
330%, about 250%, and about 95%, respectively. The quantities 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 1, 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


CALIFORNIA—2008 


produced by dimension stone and pumice and pumicite 
decreased by 33% and 51%, respectively. 

In 2008, California continued to be the Nation’s only 
State to produce boron and remained first in the quantities of 
construction sand and gravel produced (listings in descending 
order of value) and first of four diatomite producing States. 
The State also continued to rank second in portland cement 
production and second of two States that produced soda ash; 
third in feldspar and crude gypsum; fourth in crude perlite; and 
ninth in the production of salt. 

California rose in rank to first from second in masonry cement 
production; to fifth from sixth in the production of fuller’s earth 
clay; to sixth from seventh of 11 gold-producing States; and to 
seventh from eight in bentonite clay production. 

The State decreased in rank to second from first in fire clay 
production; to second from first in that of pumice and pumicite; 
to fifth from fourth in gemstones (based upon production 
value); to a tie for sixth with two other States (North Carolina 
and Michigan) from fourth in industrial sand and gravel; and 
to ninth from seven in kaolin clay production. Additionally, the 
State was a producer of significant quantities of common clays, 
crushed stone, and dimension stone. 

The following narrative information was provided by the 
California Geological Survey? (CGS). The CGS production 
data and information, except where otherwise noted, were 
based upon the agency’s own surveys and mine inquiries, 
company annual reports, and data and information derived 
from other State government agency sources. These data may 
differ from USGS annual production figures, which were based 
upon company responses to USGS surveys and upon USGS 
estimates. California produced about 30 different commercial 
industrial minerals during the year. In addition to those nonfuel 
mineral commodities ranked above, the State led the Nation 
in the production of natural sodium sulfate. There were about 
717 active mines producing nonfuel minerals during 2008. 
Approximately 10,000 people were employed at these mines 
and their mineral processing plants. 


Commodity Review 
Industrial Minerals 


California’s residential construction slowdown of 2007 
continued on into 2008, and contributed to a significant decrease 
overall in both the production and the value of construction 
aggregate (construction sand and gravel and crushed stone). 
Although, based upon USGS data, crushed stone production 
slightly increased and its value was up by more than 7%, 
construction sand and gravel production and value were 


?Susan Kohler, Senior Engineering Geologist, authored the text of 
information submitted by the California Geological Survey. 
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substantially down (table 1). But despite the significant 
downturn in the production of construction sand and gravel, by 
value, it continued to be California’s leading Industrial mineral, 
followed by portland cement and boron, California’s third 
highest dollar-value mineral produced.in 2008. U.S. Borax and 
Chemical Corporation Inc. (a subsidiary of Rio Tinto Inc.) led 
the State and Nation in the production of borates at its Boron 
Mine and processing facility in Kern County. Crushed stone by 
value continued to rank fourth in the State. 

Cement.—California’s decline in new home and business 
construction during 2008 contributed to a significant drop in 
cement production and in cement imports. For example, the 
port of Stockton, San Joaquin County, experienced a substantial 
decline in cement imports—a 70% decrease from 1.02 million 
metric tons (Mt) of imports in 2007 to 0.30 Mt of imports in 
2008. As compared with that of 2006 cement imports of 2.2 Mt, 
the decline was about 86%. 

The decline in cement demand prompted CEMEX to plan for 
the temporary closing of 1ts Davenport cement plant, Santa Cruz 
County, to begin in March 2009 for a minimum of 6 months. 
Most of the 125 plant and mine employees were to be laid off 
except for a few workers to maintain the plant’s equipment. The 
plant primarily serves the San Francisco Bay Area. The closure 
was to come in the wake of the overall economic downturn, 
which was causing a significant decrease in cement demand 
throughout California. CEMEX also owned a cement plant 
located in Victorville, San Bernardino County, which would 
remain fully operational. 

Texas Industries, Inc.’s Riverside Cement Klin shut down 
its Crestmore cement plant located in Riverside County, in 
December, laying off 88 employees; the plant was to remain 
closed until the economy improves. Texas Industries planned 
to suspend temporarily operations at its Oro Grande facility in 
San Bernardino County at the end of January 2009, this being 
just 8 months after the company completed the expansion and 
modernization of the Oro Grande plant facilities at a cost of 
$427 million. The renovation completed in May 2008 included 
modernization of mining equipment and crushing facilities as 
well as replacing seven 50-year-old kilns with a single state-of- 
the-art precalciner kiln. The modernization almost doubled the 
plant’s annual cement processing capacity from 1.2 Mt to 2.1 
Mt. 

The construction slump impacted California’s cement plants, 
including Lehigh Southwestern Cement Co.’s plant north of 
Redding, Shasta County. In August, the company planned the 
cutting of all employees’ hours by 20% and to go to a 4-day 
work week. 

Despite the downturn In cement importation, CEMEX and 
Pan Pacific Cement Inc. completed construction of two new 
state-of-the-art bulk cement terminals at the Port of Sacramento. 
CEMEX invested more than $54 million on its new terminal, 
which could handle up to 1 million metric tons per year 
(Mt/yr) of cement—almost five times the capacity of the former 
CEMEX facility. Pan Pacific's new facility cost about $20 
million, with an annual maximum capacity of about 800,000 
metric tons (t). 

Lehigh Hanson (formerly Hansen Permanente Cement 
Inc.) continued working on revising and expanding the 1987 
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reclamation plan for its Permanente limestone quarry, Santa 
Clara County, set to expire in 2010. The Permanente Quarry 
and cement plant continued in supplying about 50% of the San 
Francisco Bay Area's cement. 

Rare Earths.—The Mountain Pass rare-earth mine, San 
Bernardino County, was purchased from Chevron Mining Inc. 
(a wholly owned subsidiary of Chevron Corp.), by a group 
of U.S.-based investors on September 30, forming Molycorp 
Minerals LLC, a Denver-based company that owned and 
operated the mine operation. The new company continued 
separating rare-earth elements from stockpiled rare-earth 
concentrates. The major products being produced were 
lanthanum hydroxychloride, used in the manufacturing of fluid 
catalytic cracking catalysts, and didymium oxide (neodymium + 
praseodymium oxide), used to manufacture rare-earth magnets. 
The current plant had a production capacity of about 2,040 
metric tons per year (t/yr) of rare-earth products but plans were 
under way to increase capacity to about 2,700 t/yr by 2010. The 
stockpiled rare-earth concentrates were expected to last until 
2010, at which point the plant feed would change to bastnasite 
concentrate. The rare-earth separation operations were mostly 
idle between 1998 and 2007, yet stockpiled ore continued to be 
sold during this time making mine operations continuous since 
the mine opened in 1952. The company also had plans to set up 
a factory for the production of high-power neodymium magnets 
used in the manufacturing of wind turbine generators and other 
high-tech products. 

Sand and Gravel, Construction.—Lehigh Hanson (a 
subsidiary of HeidelbergCement), CEMEX, and Shamrock 
Materials Inc. continued to buy aggregate shipped from Canada 
to the State's San Francisco Bay area ports. Lehigh Hanson also 
barged sand from Mexico into San Diego, CA. The quantity 
of aggregate shipped from Canada and Mexico has remained 
fairly constant at nearly 2 to 3 Mt/yr. Eagle Rock Aggregates (a 
subsidiary of Polaris Minerals Corporation, Vancouver, British 
Columbia, Canada) did preparatory work in anticipation of the 
shipping of Canadian aggregate into the Los Angeles, Long 
Beach, and San Diego areas when the economy recovers and 
aggregate sales start to improve. 

In August, 12 years after the initial project proposal, the 
Fresno County Board of Supervisors approved Calaveras 
Materials Inc.'s 127-hectare (ha) sand and gravel mining project 
along the north bank of the Kings River in Fresno County. 

The approval followed an appeal by Calaveras Materials (a 
subsidiary of Lehigh Hanson) of a March 2008 decision to 
deny the permit. The project will add approximately 27 Mt of 
aggregate reserves to the Fresno County area. The company 
proceeded with work on the plant design so as to comply with 
conditions of the approval. 

In September, Teichert Aggregates put on hold the 
construction of the company's Lincoln aggregate facility, Placer 
County, until improvement in the local economy. Teichert was 
granted an extension through 2010 of the project's CUP, or 
conditional use permits (regulating the mining, processing, 
storage, and sale of natural resource materials). Work continued 
on road improvements and other mitigating measures associated 
with the approved mine and plant. The mining and processing 
of nearby sand and gravel deposits to be processed at the facility 
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was proposed for a period of approximately 35 to 40 years to 
potentially be followed by hard rock granite mining to continue 
for an additional 85 years in varying rates in response to specific 
market conditions (AECOM—EDAW, Inc., 2004, p. 16-2). 

Triangle Rock Products Inc. (a subsidiary of Vulcan Materials 
Co.) planned to expand its current gravel operation north of 
Florin Road in Sacramento County to a 40-ha site south of 
Florin Road. Under the proposed plan, the mine expansion was 
expected to yield about 9.7 Mt of gravel during a 12-year life 
span. Also, the plan called for the preservation of a 9-ha wildlife 
corridor along Laguna Creek west of the proposed mined area. 

A draft environmental impact report (DEIR) was submitted 
in June for De Silva Gates LLP’s Ostrom Road 71-ha aggregate 
mining and processing project located along Dry Creek, Yuba 
County. The project also included a more than 5,400-metric- 
ton-per-day (6,000-short-ton-per-day) asphalt plant to be built 
during the first year of the mine’s operation. The proposed mine 
and plant were expected to produce up to 544,000 t/yr of sand 
and gravel and would have reserves of about 8.2 Mt. 

Troesh Materials Inc. received final county approval in 
September from the Santa Barbara County Board of Supervisors 
for the company’s 54-ha Diamond Rock Sand Mine and 
processing facility located in and along the Cuyama River, 
Santa Barbara County. The approval came after the Board 
of Supervisors upheld a May 2008 decision by the Planning 
Commission to approve the project. The approval allows up to 
680,000 t/yr of sand and gravel to be mined from a 34-ha site. 
Troesh Materials planned to mine roughly 12 Mt of aggregate 
during the permit life of 30 years. The Richards Holdings Co. 
also applied for a permit from Santa Barbara County for the 
purpose of mining sand from the Cuyama River channel; at 
yearend the permit was still pending. 

Baldwin Contracting Company Inc.’s proposed 81-ha, 
4.2-million-cubic-meter M&T Ranch sand and gravel mining 
project in Butte County was denied by the Board of Supervisors 
in January 2008—ending nearly 12 years of discussion and 
debate with regard to the proposed mine. The company did not 
plan to appeal the decision. 

Stone, Crushed.—Northern Aggregates Inc. continued 
the permitting process for a proposed 14-ha expansion of the 
company's Harris rock quarry located in Mendocino County. 
The project also called for the construction of an onsite 
concrete and asphalt processing plant. Findings of the DEIR 
for the expansion were presented to the county in January. The 
company worked on a list of conditions aimed at mitigating 
potential negative impacts of the project. The proposed 
expansion would add approximately 25 Mt of aggregate reserves 
to the county. 

The permitting process for Granite Construction Co.'s 63-ha 
Liberty Quarry project continued throughout the year. The 
project's approval would allow Granite Construction to mine 
a total of 245 Mt of crushed rock (up to 4.5 Mt/yr) from a 
granite deposit located in southeastern Riverside County about 
5 kilometers (km) south of Temecula. A DEIR for the project 
was scheduled for release in July 2009, with public comment to 
continue through November 2009. In December 2008, the city 
of Temecula filed an application to annex about 2,000 ha in the 
vicinity of, and including, the Liberty Quarry project site, which 
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if approved would change the permitting agency for the quarry 
from Riverside County to the city of Temecula. 

A DEIR was released in August for Teichert Aggregate's 
155-ha hard rock aggregate quarry and plant project located 
in eastern Sacramento County between U.S. Highway No. 50 
and California Highway No 16. The project, referred to as the 
Teichert Quarry, was proposed by the company for the mining 
of slightly more than 120 Mt of granitic rock during a 25-year 
quarry life. The proposed project was one of three hard rock 
quarry projects in eastern Sacramento County that were in the 
permitting stage. The two other projects had been initiated by 
Granite Construction Co. (the Walltown Quarry project) and by 
DeSilva Gates Construction, Inc. (the Barton Quarry project). 
As of yearend, the DEIRs had not been released for either of 
those projects. If all three mining projects were to be approved 
as proposed, the Sacramento Region and Western El Dorado 
County would gain nearly an additional 710 Mt of construction 
grade aggregate reserves. | 


Metals 


The only metals produced by mines in California were 
gold and silver; silver production was comparatively very 
small to that of gold, being produced only as a byproduct of 
gold production. Iron ore mined in California was used in the 
production of portland cement and was considered to be an 
industrial mineral. 

Gold.—Gold dominated California's metal production in 
2008, comprising about 99% of the value of the State's metals 
production. According to the CGS (as derived from State 
government agency sources and CGS individual mine inquiries), 
annual production increased dramatically to 3,590 kilograms 
(kg) in 2008, a 494% increase as compared with production 
of 603 kg in 2007. As similarly derived, the value of gold 
production in the State had an even greater increase to $100.6 
million from $13.0 million in 2007, a 674% increase, driven in 
part by increasing gold prices. 

The State's large increase in gold production can be attributed 
mainly to Western Goldfields, Inc., which brought the Mesquite 
gold mine back into production in 2008, with a similarly derived 
production total in excess of 3,100 kg of gold for the year. The 
company purchased the Mesquite Mine from Newmont Mining 
Corp. in 2003 and began mining operations in the fall of 2007. 
The company's first gold pour from the new operations took 
place in January 2008. Gold production for the Mesquite Mine 
for 2009 was projected to be between about 4,350 kg and 4,670 
kg. By yearend, Western Goldfields had identified and estimated 
81,000 kg of gold reserves and an additional 47,000 kg of 
measured and indicated resources. 

Canyon Resources Corp. merged with Atna Resources 
Ltd. in March 2008. Following the merger, Atna Resources 
concentrated its efforts on restarting its new holding, the 
Briggs Gold Mine in Inyo County. Major projects that started 
during 2008 included a 9.3-ha, or 92,900-square-meter, leach 
pad expansion, refurbishing of the existing crushing plant 
and mining equipment, and the purchasing of new mining 
equipment. Stripping of overburden began at the mine in late 
2008, and mining of the first ore began in January 2009. The 
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first gold pour at the mine was to take place in May 2009. Atna 
expected full production to be achieved by the beginning of 
2010, with an estimated annual yield of about 1,240 kg (40,000 
troy ounces) of gold. Measured and indicated gold resources 

at the Briggs Mine and the unpermitted Cecil R deposit were 
estimated to be about 21,000 kg. These resources reflected a 
recent 7,600-meter drilling program conducted from late 2008 
into the first half of 2009. Proven and probable reserves at the 
Briggs Mine remained an estimated 8,300 kg. Atna was working 
on revising its mine plan to increase these reserves. 

In February, Sutter Gold Mining Inc. updated the company’s 
mineral resource estimate for its Sutter Gold Project in Amador 
County as a result of its having conducted 5,940 meters of 
core drilling in 2006—07. The new 2008 indicated resource 
estimate was determined to be about 611,000 t of ore containing 
an estimated 6,940 kg (223,000 troy ounces) of gold, a 29% 
increase in contained gold from the 2006 estimate. The drilling 
identified several new ore zones in the fully permitted Sutter 
Creek project comprising 217-ha along a 5-km segment of the 
Mother Lode belt including the historic Lincoln Mine site. A 
portion of the historic workings was opened for tours. 

A DEIR was completed in October for the reopening of 
Emgold Mining Corp.’s Idaho Maryland gold mine located in 
the City of Grass Valley, Nevada County. After public comment 
ended in January 2009, a decision was made to make revisions 
to the report for resubmission. As of October, Emgold Mining 
anticipated that the mine probably was about 4 years away from 
production if the permit were to be granted. The Idaho Maryland 
Mine is a historic underground load gold mine that operated 
from 1862 to 1956, producing about 74,600 kg (2.4 million troy 
ounces) of gold. Emgold had thus far identified measured and 
indicated gold resources of 14,700 kg. A key component of the 
mine reopening was the dewatering of the historic workings. 
Emgold also was working with Golden Bear Ceramics Co. to 
plan an onsite manufacturing facility to use waste rock for the 
production of ceramic products. 

In addition to the above mentioned lode gold mines, placer 
gold was produced from Cal Sierra Development Inc.’s 
Yuba River gold dredging operation in Yuba County and as 
a byproduct mineral from numerous sand and gravel mines 
located in the northern and central part of the State. California 
also has several small underground gold mines that mainly 
produce specimen gold including gold, in quartz matrix for 
jewelry. 


Legislation and Government Programs 


State and Federal Transportation Project Funding.— 
Although California’s residential construction slowdown during 
the year contributed to the decrease in both the production 
and value of construction sand and gravel, funds continued 
to come in from bond sales by the State Treasurer’s Office to 
fund the $19.9 billion transportation bond package approved 
by the California voters in 2006. As of December 2008, the 
California Department of Transportation had awarded $1.57 
billion to contractors for 98 transportation projects funded by 
California State Proposition 1B money. The projects consisted 
of expansion of public transit, improvements to the seismic 
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safety of local bridges, repairs to local streets and roads, safety 
improvements and repairs to State highways, and upgrades 

to freeways. The 1B bond package also authorized State and 
regional agencies to engage in public and private partnerships 
to attract additional funds in private investments for the 
development of transportation infrastructure in the State. Many 
of these infrastructure projects will require large amounts of 
construction aggregate and cement. The increased demand for 
construction materials necessary for these projects may offset 
some of the reduced demand from declining commercial and 
residential construction owing to the recent economic downturn. 

Federal Government Legislation.—In addition to the 
Proposition 1B money, California was expected to receive 
approximately $2.57 billion for freight and passenger rail, 
highways, local streets and roads, and port infrastructure 
projects following final passage in early 2009 of the Federal 
American Recovery and Reinvestment Act of 2009 (Recovery 
Accountability and Transparency Board, 2009). 

In order to resolve a longstanding dispute between the City 
of Santa Clarita and CEMEX over the proposed Soledad 
Canyon sand and gravel quarry in Los Angeles County, the 
Soledad Canyon Bill (H.R. 5887) was introduced in the U.S. 
Congress in April by the U.S. Congressman from the Santa 
Clarita District (Santa Clara Valley Signal News, The, 2008). 
The bill would have protected Soledad Canyon, including 
the CEMEX proposed mine site, as open space. The bill also 
would have authorized compensation to CEMEX for its two 
10-year contracts with the U.S. Department of the Interior’s 
Bureau of Land Management by providing CEMEX with land 
near Victorville that was comparable in value to the company’s 
investment in the cancelled contracts. As part of H.R. 5887, one 
mine would not be traded for another as CEMEX had a separate 
agreement with the City of Victorville to sell these lands near 
Victorville in accordance with local land use and economic 
development goals. Despite being supported by CEMEX and 
the cities of Santa Clarita and Victorville, the bill failed to be 
brought up because of the heavy legislative schedule, especially 
in relation to the Nation’s financial crisis. However, it had 
bipartisan, support and it was to be reintroduced in 2009 in the 
111th Congress (West Branch Beacon, The, 2008). 

State Mineral Land Classification Project.—The California 
Geological Survey’s Mineral Land Classification Project, a 
mandate of the State’s Surface Mining and Reclamation Act, 
continued to provide lead agencies with mineral resource 
maps that have been of significant value in land-use planning 
and mineral resource conservation (California Department 
of Conservation Office of Mine Reclamation, 2007, p. 49; 
California Geological Survey, 2007). At yearend, the CGS 
had completed mineral resource studies in about one-third 
of the State. During the year, the CGS completed an updated 
classification project in the San Bernardino area. Further 
classification work was being conducted for southern Los 
Angeles County, Kern County, Nevada County, the North San 
Francisco Bay area (Marin County, Napa County, and Sonoma 
County), San Joaquin County. These reports were scheduled for 
completion in 2009-10. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN CALIFORNIA!” 


(Thousand metric tons and thousand dollars) 


2006 
Mineral Quantity 

Cement: 

Masonry 698 

Portland 10,900 
Clays: 

Bentonite 24 

Common 744 

Fire W 
Gemstones, natural NA 
Sand and gravel: 

Construction 128,000 * 

Industrial 1,670 
Stone: 

Crushed 70,500 ' 

Dimension 40 
Combined values of boron minerals, clays (fuller's earth, 

kaolin), diatomite, feldspar, gold, gypsum (crude), iron 

ore (usable shipped), lime, magnesium compounds, 

perlite (crude), pumice and pumicite, salt, silver, soda 

ash, talc (crude), tungsten, zeolites, and values 

indicated by symbol W XX 

Total XX 


2007 m 2008 
Value Quantity Value Quantity Value 

89,500 * 522 68,900 * 337 43,600 * 
1,190,000 * 10,800 1,180,000 * 9,880 1,030,000 * 

2,510 29 3,090 30 3,360 

7,640 549 3,390 ' 469 3,570 

w w W 118 W 

1,040 NA 818 NA 732 

1,570,000 * 141,000 ' 1,520,000 ' 110,000 1,250,000 

57,800 1,850 43,400 1,500 42,300 

780,000 ' 51,000 ' 533,000 ' 51,500 573,000 

10,000 39 12,300 26 7,320 

1,070,000 XX 1,050,000 XX 1,250,000 

4,780,000 ` XX 4,420,000 ' XX 4,200,000 


“Estimated. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values" data. 


XX Not applicable. 


"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
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L5 


7.6 


Type 
Limestone’ 
Dolomite 
Granite 
Traprock 


Sandstone and quartzite 


Slate 
Volcanic cinder and scoria 
Miscellaneous stone 
Total 
‘Revised. XX Not applicable. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 


CALIFORNIA: CRUSHED STONE SOLD OR USED, BY TYPE! 


Number 
of 
quarries 
29 
3 r 


XX 


2007 
Quantity’ 
(thousand 

metric tons) 
23,200 
98 
13,200 
7,520 
1,870 
222 
633 
4,250 

51,000 


Value’ 
(thousands) 
$211,000 
1,300 
147,000 
87,400 
21,700 
2,170 
8,980 
53,400 
533,000 


"Includes limestone-dolomite reported with no distinction between the two. 
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Number 
of 
quarries 
33 


2008 
Quantity 
(thousand 
metric tons) 
29,200 
210 
11,000 
4,930 
1,780 
160 
392 
3,790 
51,500 


Value 
(thousands) 
$345,000 
1,080 
108,000 
51,500 
21,200 
1,560 
4,960 
39,000 
573,000 
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TABLE 3 
CALIFORNIA: CRUSHED STONE SOLD OR USED BY PRODUCERS 
IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


mE Ce ú Quantity ` Value 
Construction: ú i 
. Coarseaggregate (+1%⁄2 inch):  ć  ć I 
Riprap and jetty stone 533 12,500 
Filter stone mE 45 987 
Other coarse aggregate — — =ćăž =žě =ćăćë =ćăćë =< 792 10,000 
Coarse aggregate, graded: NEN 
Concrete aggregate, coarse 850 12,900 
Bituminous aggregate, coarse 145 2,480 
Railroad ballast m ú 7 E 215 3,070 
Other graded coarse aggregate ` ` 8 3,250 133,000 
Fine aggregate (-% inch): 
Stone sand, concrete l TEM I ú o 185 2,710 
Stone sand, bituminous mix or seal 151 2,230 
Screening, undesignated č č  ć  ćž  ćž  ć EE 215 4,750 
Other fine aggregate | 952 20,500 
Coarse and fine aggregates: 
Graded road base or subbase 1.210 11,300 
Unpaved road surfacing 424 3,790 
Terrazzo and exposed aggregate —  ć <ć  ć < i 33 855 
Crusher run or fill or waste — — 254 1,560 
-Other coarse and fine aggregates 4,100 41,800 
Other construction materials | m 66 1,110 
Agricultural: EE uM m 
Limestone l MEN u 115 2,180 
Poultry grit and mineral food ` — NNNM l | 238 5,540 
Other agricultural uses E NEE 10 461 
Chemical and metallurgical: ` ee i 
. Cement manufacture BE 13,200 50,900 
lime manufacture — m W W 
Flux stone mE I w W 
. Glass manufacture W W 
Sulfur oxide removal ` . č | I W W 
Special: ` | RECTA 
. Asphalt fillers or extenders W W 
Whiting or whiting substitute I ] W W 
Other fillers orextenders— < _ W W 
. Lightweight aggregate uw MEN W W 
Other miscellaneous uses and specified uses not listed i i w w 
Unspecified:” I = m 
Reported | MEN i 13,800 139.000 
Estimated ` č u NEN l 9,600 83,000 
Total 51,500 573,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
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TABLE 4 
CALIFORNIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District | District 2 District 3 Districts 4,5,&6° Districts 7, 8, & 9° 
Use Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (1A inch) W W 74 1,410 W W 120 1,760 739 9,590 
Coarse aggregate, graded“ w W W W W W 627 9,860 3,310 134,000 
Fine aggregate (-% inch)” W W W W 220 3,420 202 3,570 882 20,600 
Coarse and fine aggregates" W W W W 954 9,610 225 1,880 1,120 7,940 
Other construction materials -- -- -- -- -- -- 12 187 54 925 
Agricultural’ = 2 W W W W 230 4,700 3 100 
Chemical and metallurgical? W W W W -- -- W W 12,600 48,800 
Special" =: - W W - = W W W W 
Other miscellaneous uses -- -- -- -- -- -- w W W W 
Unspecified:'? 
~ Reported 267 3,120 19 196 597 5,890 2.370 23,200 7,360 75,900 
Estimated 322 4,000 947 8,400 1,900 16,000 2,100 18,000 3,900 34,000 
Total 860 10,800 4,460 43,900 3,980 42,300 6,210 70,400 30,700 349,000 
Districts 10, 11, & 127 Unspecified districts 
Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1 inch) 197 4,330 e = 
Coarse aggregate, graded" 285 3,640 -- -- 
Fine aggregate (LZ inch)” 95 1,390 -- -- 
Coarse and fine aggregates? 882 8,970 -- -- 
Other construction materials -- -- -- -- 
Agricultural” W W -- -- 
Chemical and metallurgical" 153 651 -- -- 
Special? W W -- -- 
Other miscellaneous uses -- -- -- -- 
Unspecified:!° 
Reported - 3,100 31,000 41 65 
Estimated 388 3,300 -- -- 
Total 5,210 56,200 41 65 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
Data are rounded to no more than three si gnificant digits; may not add to totals shown. 


: Specified districts are combined to avoid disclosing company proprietary data. 


"Includes filter stone, riprap and jetty stone, and other coarse aggregate. 
“Includes bituminous aggregate (coarse), concrete aggregate (coarse), railroad ballast, and other graded coarse aggregate. 
"Includes screening (undesignated), stone sand (concrete), stone sand (bituminous mix or seal), and other fine aggregate. 
“Includes crusher run or fill or waste, graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, and other coarse and fine aggregates. 


"Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses. 


"Includes cement, lime, and glass manufacture and sulfur oxide removal. 
"Includes asphalt fillers or extenders, whiting or whiting substitute, and other fillers or extenders. 
Reported and estimated production without a breakdown by end use. 
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TABLE 5 


CALIFORNIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY 


Use 
Concrete aggregate (including concrete sand) 
Plaster and gunite sands 
Concrete products (blocks, bricks, pipe, decorative, etc.) 
Asphaltic concrete aggregates and other bituminous mixtures 
Road base and coverings 
Fill 
Snow and ice control 


Other miscellaneous uses’ 
Unspecified:’ 

Reported 

Estimated 

Total or average 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes golf course and railroad ballast. 


?Reported and estimated production without a breakdown by end use. 


Quantity 
(thousand 
metric tons) 

24,600 

3,760 
101 
13,100 
9,500 
4,760 
18 

323 


28,700 
25,000 
110,000 


Value 
(thousands) 
$283,000 
40,000 
1,560 
175,000 
95,400 
47,300 
239 


3,800 


319,000 
280,000 
1,250,000 


Unit 
value 
$11.54 
10.65 
15.42 
13.38 
10.04 
9.93 
13.28 


11.77 


11.09 
11.42 
11.39 
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TABLE 6 
CALIFORNIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


Use 
Concrete aggregate and concrete products? 


Asphaltic concrete aggregates and other bituminous mixtures 


Road base and coverings 
Fill 
Other miscellaneous uses? 
Unspecified:° 

Reported 

Estimated 

Total 


Concrete aggregate and concrete products’ 


Asphaltic concrete aggregates and other bituminous mixtures 


Road base and coverings 
Fill 
Other miscellaneous uses? 
Unspecified:? 

Reported 

Estimated 

Total 


Concrete aggregate and concrete products? 


Asphaltic concrete aggregates and other bituminous mixtures 


Road base and coverings 
Fill 
Other miscellaneous uses? 
Unspecified:? 

Reported 

Estimated 

Total 


Concrete aggregate and concrete products? 


Asphaltic concrete aggregates and other bituminous mixtures 


Road base and coverings 
Fill 
Other miscellaneous uses! 
Unspecified:° 

Reported 

Estimated 

Total 
See footnotes at end of table. 


District | 
Quantity Value 
W W 
W W 
237 2,480 
28 235 
281 4,440 
17] 5,190 
576 6,500 
1,290 18,900 
District 4 
Quantity Value 
5,440 49,400 
3,050 30,000 
3,460 28,600 
892 8,280 
196 1,640 
5,640 62,500 
854 9,700 
19,500 190,000 
District 7 
Quantity Value 
703 5,470 
66 1,260 
48 388 
21 423 
864 13,100 
67 762 
1,770 21,400 
District 10 
Quantity Value 
W W 
W W 
W W 
82 622 
738 11,500 
1,100 12,000 
587 6,500 
2,500 30,500 
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District 2 
Quantity Value 
349 3,680 
169 5,680 
561 5,990 
44 122 
36 436 
51 609 
955 13,000 
2,170 29,800 
District 5 
Quantity Value 
89 1,230 
232 2,590 
71 501 
5 70 
741 8,140 
779 8,800 
1,920 21,400 
District 8 
Quantity Value 
4,450 53,000 
1,550 19,900 
1,940 21,400 
197 2,430 
6,710 82,600 
3,950 44,600 
793 9,000 
19,600 23,300 
District 11 
Quantity Value 
7,970 | 102,000 
1,420 21,200 
819 10,700 
801 5,890 
(4) 642 
5,660 67,700 
2,900 32,000 
19,500 240,000 


District 3 
Quantity Value 
W W 
W W 
W W 
61 608 
169 1,910 
328 3,590 
86 977 
644 7,090 
District 6 
Quantity Value 
704 10,700 
W W 
W W 
1,340 18,500 
1,320 19,800 
2,450 27,200 
368 4,200 
6,170 80,200 
District 9 
Quantity Value 
1,730 78,100 
5,420 75,900 
1,240 10,800 
903 5,110 
59 1,180 
4,970 55,300 
15,000 170,000 
29,500 398,000 
District 12 
Quantity Value 
584 8,350 
W W 
W W 
318 3,490 
702 9,840 
771 9,260 
1,600 19,000 
4,020 49,500 


TABLE 6—Continued 
CALIFORNIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


Unspecified districts 

Quantity Value 
Concrete aggregate and concrete products” = -- 
Asphaltic concrete aggregates and other bituminous mixtures -- -- 
Road base and coverings -- -- 
Fill ka T 
Other miscellaneous uses? E Se 


Unspecified: 
Reported mE 2,060 9,470 
Estimated -- -- 
Total 2,060 9,470 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 
Data are rounded to no more than three significant digits; may not add to totals shown. 

“Includes plaster and gunite sands. 

?Includes golf course, railroad ballast, and snow and ice control. 

"Less than % unit. 


Reported and estimated production without a breakdown by end use. 
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THE MINERAL [NDUSTRY OF COLORADO 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Colorado Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Colorado’s nonfuel raw mineral production! was 
valued at $2.04 billion, based upon annual U.S. Geological 
Survey (USGS) data. There was no significant change between 
the State’s 2007 and 2008 total nonfuel mineral production 
value, which saw a 21.4%, or $360 million, increase in 2007 
from that of 2006. Colorado rose in rank to 10th from 11th 
among the 50 States in nonfuel mineral production value, while 
accounting for almost 3.0% of the U.S. total. This was the 
State's 3d highest rank since 1978—79;? the State ranked 10th in 
2005 and 1982, but 7th in 1980 and 1981, and 8th in 1978-79. 

The State's leading nonfuel mineral commodities in 2008 
were, in descending order of production value, molybdenum 
ores and concentrates, construction sand and gravel, gold, 
portland cement, and crushed stone. These five mineral 
commodities accounted for almost 99% of Colorado's total 
nonfuel raw mineral production value. The largest increases 
in value took place in molybdenum, gold, and portland 
cement. While production was down 4.5% from that of 2007, 
molybdenum's production value rose by more than $56 
million. Similarly, the production of gold was down 11% but 
the production value rose by the same percentage. Conversely, 
portland cement rose in production and production value by 
2.9% and 4.3%, respectively. Smaller yet significant increases 
also took place in the production values of Grade-A helium and 
dimension stone (table 1). The largest decreases in a nonfuel 
mineral commodity value was in the production value of 
construction sand and gravel and crushed stone, down by more 
than $78 million and $4 million, respectively... 

About 70% of Colorado's nonfuel mineral production value 
in 2008 resulted from the production of metals—molybdenum 
ores and concentrates, gold, and silver—in descending order 
of value. Increasingly since 2002, metals have accounted for a 
larger percentage of the total nonfuel mineral production value 
for the State—67% in 2007, 62% in 2006, 65% in 2005, 52% in 
2004, 30% in 2003, and 23% in 2002. This trend was primarily 
the result of significantly higher increases in the average annual 
prices of molybdenum, with gold also contributing a significant 
percentage to the total percentage increase. 

In 2008, Colorado continued to be first in the production of 
molybdenum among the 7 molybdenum-producing States and 
fourth in the quantity of gold produced among the 11 


The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

?Starting in 1978, the responsibility for the collection of data on energy 
minerals was transferred to the newly created Department of Energy. Prior to 
1978, the State totals included energy minerals and thus these totals are not 
directly comparable with those after 1978. 
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gold-producing States. Colorado rose to 9th from 11th in 
gemstone production (gemstones based upon value). The State 
continued to produce significant quantities (in descending order of 
value) of portland cement, crushed stone, and crude gypsum. With 
a 21% decrease in production In 2008, the State fell from sixth to 
seventh in the production of construction sand and gravel. 

The following narrative information was provided by the 
Colorado Geological Survey’ (CGS), and much of the data are 
based on its own surveys, estimates, and information gathered 
from company annual reports. 


Exploration and Development Activities 


Mineral exploration and development, active in early 2008, 
dropped off quickly as the recession hit later in the year. In 
2007, more than10,600 mining claims were filed on Federal 
land in the State. Most of these claims were filed for uranium 
resources. In 2008, less than 1,600 new claims were filed. This 
decrease reflected a drop in activity as well as a saturation 
effect, with fewer desirable properties remaining to stake. 


Metals 


Gold and Silver.—Development and permitting activities 
continued on several small gold and silver properties, as well 
as at existing mines. Wildcat Mining, Corp., a new company, 
announced its intention to reopen the Idaho and May Day Mines 
in the La Plata Mountains near Durango. Included in the plan is 
the refurbishment of the Idaho Mill to process the gold ore. 

The Bates-Hunter Mine in Gilpin County was being 
developed by Wits Basin Precious Metals, Inc, of Minneapolis, 
MN. The company controlled the mine and mill and possessed 
active mining and water discharge permits to cover an operation 
of 64,000 metric tons per year (t/yr) (70,000 short tons) of gold 
ore. The company announced a Canadian National Instrument 
43-101-compliant report and estimated that more than 93,300 
kilograms (kg) (roughly 3 million troy ounces) of gold was 
recovered from their properties (Wits Basin Precious Metals, 
Inc., 2008). 

Northwest of Denver, Calais Resources, Inc.'s Caribou 
Consolidated Project near Nederland, Boulder County, continued 
to focus on defining a large gold and silver deposit on a property 
assembled from various patented and unpatented claims and 
operational rights totaling more than 890 hectares (ha) (more than 
2,200 acres). Results of nearly 43,000 meters (m) (140,000 feet) of 
core drilling have indicated almost 13,000 kilograms (kg) (400,000 
troy ounces) of gold and 390,000 kg (12.5 million troy ounces) of 
silver to be contained in the Caribou Consolidated property. 


James Burnell, Geologist and Minerals Program Director, Mineral Resources 
and Mapping, Colorado Geological Survey, authored the text of the State 
mineral industry information provided by that agency. 
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Colorado Goldfields, Inc., another new company, announced 
its intention to reopen several inactive gold mines in the historic 
Silverton area of San Juan County. The company planned 
to target vein systems at the Gold King, the Mogul, and the 
Mayflower Mines. Initial assay results from the early drilling 
program showed promising values for gold and silver (Colorado 
Gold, Inc., 2008). Also planned was the renovation of the Pride 
of the West mill, a 635-t-per-day (700-short-ton) mill, located 
within 3 miles of the company's mines. 


Molybdenum.—The refurbishment of the Climax Mine, 
owned by Freeport-McMoRan Copper and Gold Corp. 
(Freeport-McMoRan), was placed on hold when the price of 
molybdenum collapsed in late 2008. The Climax Mine, located 
on the Continental Divide at Fremont Pass between Leadville 
and Copper Mountain, was the first major molybdenum mine in 
the United States. The mine had been on care-and-maintenance 
status since 1995, but the high price of molybdenum during the 
first portion of the year and the recognition of a large reserve of 
molybdenum at the mine induced the company to work toward 
the reopening of the mine. When molybdenum dropped from 
nearly $35 per pound to $12 per pound in October, the work was 
placed on hold (Freeport-McMoRan Copper and Gold Corp., 
2008). Current estimates are that the Climax deposit contains 
more than 141 million t (156 million short tons) of ore grading 
at 0.19% molybdenum, containing more than 226 million kg 
(500 million pounds) of recoverable molybdenum. Estimates 
of additional resources indicate more than 517 million t (570 
million short tons) of ore at 0.16%. 

In August, Thompson Creek Metals, Inc. (TCM) signed an 
option agreement with U.S. Energy Corporation giving TCM 
the option to acquire 75% of the Mount Emmons molybdenum 
property. The deposit, recently called the Lucky Jack deposit, 
was described by TCM as one of the largest undeveloped 
molybdenum deposits in the world. The deposit lies just outside 
the town of Crested Butte in Gunnison County. The porphyry 
deposit lies beneath the Keystone Mine, a silver-lead-zinc mine 
that produced until 1975. Included are 25 patented and 520 
unpatented mining claims covering about 2,190 ha (5,400 acres) 
(Thompson Creek Metals, Inc., 2008). 

Uranium.—Uranium and vanadium activity started out strong 
in 2008, but the economic recession caused development activity 
to retract. Thirty-eight permits were issued for exploration in 
2008, but most exploration projects ceased by October. 


Commodity Review 
Industrial Minerals 


Sand and Gravel, Construction, and Stone, Crushed.— 
Colorado produced almost 46 million metric tons (Mt) (over 
50 million short tons) of construction aggregate in 2008, down 
18.5% from that of 2007, with the leading aggregate producers 
in the State including Lafarge North America Inc., Oldcastle 
Materials, Inc., and Holcim/Aggregate Industries (table 1). 
The total value of Colorado aggregate was $358 million, a 
decrease of 18.696 from the 2007 value of $441 million. Sand 
and gravel production totaled 36.3 Mt, down 21% from the 2007 
production total of 46.1 Mt. Average price per ton of sand and 
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gravel in 2008 was $7.88. Crushed stone production decreased 
by 6.5%, from 10.3 Mt in 2007 to 9.7 Mt in 2008. Average 
unit value for crushed stone was $7.49 per ton. Forty-two new 
sand, gravel, and crushed stone mining permits were issued in 
Colorado during 2008 by the Division of Reclamation Mining 
and Safety, the State regulatory agency responsible for mine 
oversight. 

Stone, Decorative, and Dimension Stone.—Colorado 
produced about 27,000 t (more than 29,000 short tons) of 
dimension and decorative stone in 2008. The most abundant 
stone produced was sandstone from the Lyons Formation in 
Boulder and Larimer Counties, east of the Front Range. Granite, 
marble, rhyolite, and tuff were also produced. The Yule Marble 
quarry in Gunnison County produced a pure, white marble that 
has been used in such memorials as the Tomb of the Unknowns 
in the Arlington National Cemetery and the Lincoln Memorial in 
Washington, DC. There were 28 different quarries that operated 
in 2008 (no change from 2007), including 14 in Larimer County 
and 9 in Boulder County. 

Cement.—CEMExX, Inc. continued to produce portland 
and masonry cement at its Lyons plant in Boulder County, and 
Holcim (US), Inc. continued to operate its plant near Florence 
in Fremont County. GCC Rio Grande, Inc. (a subsidiary of 
Grupo Cementos de Chihuahua, Chihuahua, Mexico) opened a 
new state-of-the-art cement plant in Pueblo. The plant's design 
capacity is about 907,000 t (one million short tons) of cement 
per year, using limestone from the Fort Hays member of the 
Niobrara Formation. 

Common Clay and Shale.—In 2008, Colorado produced 
more than 141,000 t (more than 155,000 short tons) of common 
clay and shale with a value of $644,000; this represented a 
19% decrease in production from that of 2007 (table 1). Much 
of the clay mined in the State was common clay, used mainly 
to produce bricks and tiles or for use in the manufacture of 
cement and lightweight aggregate. In eastern Colorado, clay was 
mined principally from three geologic formations: the Laramie 
Formation (Upper Cretaceous Age), the Dakota Sandstone (Lower 
Cretaceous Age), and the Dawson Formation (Upper Cretaceous 
Age to Tertiary Age). Elsewhere in the State, clay deposits 
have been mined from within the Benton, Lykins, Mesaverde, 
Morrison, Niobrara, and Vermejo Formations (ranging in age 
from Triassic to Cretaceous). Principal producers of clay products 
were Robinson Brick Co., Denver Brick Co., Summit Brick and 
Tile Co., and TXI Operations (Texas Industries). 

Gypsum.—Gypsum production was down significantly 
because of the decline in housing starts in the region, but at 
least two companies continued production in 2008—American 
Gypsum Co. and Colorado Lein. American Gypsum operated a 
wallboard plant adjacent to its mine in the town of Gypsum, Eagle 
County, where the commodity was excavated from evaporite 
deposits using a surface grinder. Colorado Lein in LaPort, 
Larimer County, produced gypsum from the Permian Age Lykins 
Formation for use within the State in the cement industry. 

Sodium Bicarbonate.—Natural Soda, Inc. continued to 
use solution mining to recover naturally occurring sodium 
bicarbonate from nahcolite on leases in the Piceance Basin of 
Rio Blanco County. The two principal markets for Natural Soda, 
Inc. are the food industry and the animal feed industry. 
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Metals 


Gold and Silver.—Colorado ranked fourth in gold 
production among all gold-producing States. Total Colorado 
gold production for 2008 was down 8% from that of 2007 as 
the gold price ranged between $715 and $1,015 per ounce. Most 
of the production came from the Cresson Mine, operated by 
AngloGold Ashanti, Ltd. (South Africa). 

Among smaller producers, the Cash Mine, a small 
underground mine in Boulder County operated by Mont Royal 
Ventures, Inc., produced some gold early in the year but went 
on care-and-maintenance status in October. No production was 
recorded from the Golden Wonder Mine in Hinsdale County. 
Near the end of 2008, LKA International, Inc., the owners of the 
mine, initiated in-mine exploration and development. Additional 
small amounts of gold were produced from small placer mines 
that do not publically disclose their production figures. Silver 
was produced in 2008 as a byproduct of gold mining. 


Molybdenum.—Colorado led in molybdenum production 
in 2008 with more than one-fourth of U.S. production coming 
from the Henderson Mine in Clear Creek County, operated by 
Freeport-McMoRan. The price of molybdenum dropped from 
$33 per pound to $12 per pound within 2 weeks in October. 
This drop caused the owners to cut production and eliminate 


a shift. Henderson has mined more than 181 million t (200 
million short tons) of ore and produced over 390 million kg (860 
million pounds) of molybdenum. Reserves are estimated at more 
than 136 million t (150 million short tons) of ore containing 
more than 227 million kg (500 million pounds) of recoverable 
molybdenum. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN COLORADO"? 


(Thousand metric tons and thousand dollars) 


2006 
Mineral Quantity 

Clays: 

Bentonite W 

Common 211 
Gemstones, natural NA 
Lime 50 
Sand and gravel, construction 48,000 
Stone: 

Crushed 12,100 

Dimension 32' 
Combined values of cement, gold, gypsum (crude), 

helium (Grade—A), molybdenum concentrates, sand 

and gravel (industrial), silver, and values indicated by 

symbol W XX 

Total XX 


'Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in *Combined values" data. 


XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
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2007 2008 

Value Quantity Value Quantity Value 
W W W 2 40 
1,300 174 1,100 141 644 
261 NA 261 NA 419 
5,750 W W W W 
327,000 46,100 364,000 36,300 286,000 
87,600 ' 10,300 ' 76,700 ' 9,660 72,400 
3,390 ' 2] 3,870 27 4,510 
1,250,000 XX 1,590,000 XX 1,680,000 
1,680,000 XX 2,040,000 XX 2,040,000 


8.3 


8.4 


TABLE 2 
COLORADO: CRUSHED STONE SOLD OR USED, BY TYPE! 


‘Revised. XX Not applicable. -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


Number Quantity 
of (thousand 
Type quarries metric tons) 
Limestone 5 1,200 
Marble l 96 
Granite 11 5,290 ' 
Traprock - - 
Sandstone and quartzite 7 2,610 ' 
Volcanic cinder and scoria 2 81 
1,060 ' 
Total XX 10,300 ' 


TABLE 3 
COLORADO: CRUSHED STONE SOLD OR USED BY PRODUCERS 
IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 
Coarse aggregate (-1' inch): 
Riprap and jetty stone 
Other coarse aggregate 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Railroad ballast 
Other graded coarse aggregate 
Fine aggregate (-% inch), screening, undesignated 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Terrazzo and exposed aggregate 
Crusher run or fill or waste 
Other coarse and fine aggregates 
Other construction materials 
Chemical and metallurgical, sulfur oxide removal 
Special, mine dusting or acid water treatment 
Other miscellaneous uses 
Unspecified: 
Reported 
Estimated 
Total 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Value 
(thousands) 
$9,420 
676 
38,900 
18,500 
455 
8,750 
76,700 


r 


r 


r 


r 


r 


Number 
of 
quarries 


Quantity 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
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2008 


Quantity 
(thousand 


metric tons) 


1,240 
96 
5,480 
1,570 
668 
605 
9,660 


Value 


21,500 
18,000 
72,400 


2007 


Value 
(thousands) 
$11,800 
697 
40,100 
11,300 
4,850 
3,760 
72,400 


Miscellaneous stone 19 


Use 

Construction: 

Coarse aggregate (114 inch) 

Coarse aggregate, graded” 

Fine aggregate (-% inch)? 

Coarse and fine aggregates” 

Other construction materials 
Chemical and metallurgical? 
Special? 
Other miscellaneous uses 
Unspecified: "° 

Reported 

Estimated 

Total 


Construction: 
Coarse aggregate (17^ inch) 
Coarse aggregate, graded” 
Fine aggregate (-”% inch)? 
Coarse and fine aggregates! 
Other construction materials 
Chemical and metallurgical® 
Special" 
Other miscellaneous uses 
Unspecified: 
Reported 
Estimated 
Total 


TABLE 4 
COLORADO: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


Districts 1, 4, and 5? 


Quantity Value 

459 5,910 

1,250 11,100 

749 3,030 

1,710 9,340 

168 311 

W W 

w w 

W W 

2,540 21,400 

2,300 17,000 

9,410 71,000 
Unspecified districts 
Quantity Value 

72 121 

72 121 


District 2 
Quantity Value 

121 874 

121 874 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


^No production for District 3. 


"Specified districts are combined to avoid disclosing company proprietary data. 


*Includes riprap and jetty stone, and other coarse aggregate. 


District 6 


“Includes bituminous aggregate (coarse), concrete aggregate (coarse), railroad ballast, and other graded coarse aggregate. 


“Includes stone sand (concrete), stone sand (bituminous mix or seal), screening (undesignated), and other fine aggregate. 


"Includes crusher run or fill or waste, graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, and 
other coarse and fine aggregates. 


‘Includes sulfur oxide removal. 


"Includes mine dusting or acid water treatment. 


Reported and estimated production without a breakdown by end use. 
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Quantity Value 


8.5 


TABLE 5 
COLORADO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


8.6 


BY MAJOR USE CATEGORY' 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 6,900 $50,800 $7.37 
Plaster and gunite sands 31 347 11.19 
Concrete products (blocks, bricks, pipe, decorative, etc.) 31 227 7.32 
Asphaltic concrete aggregates and other bituminous mixtures 1,510 15,300 10.19 
Road base and coverings 5,620 37,600 6.70 
Road and other stabilization (cement) 129 1,130 8.79 
Fill 1,260 4,740 3.76 
Snow and ice control 347 3,300 9.51 
Railroad ballast 35 277 7.91 
Filtration l 8 8.00 
Other miscellaneous uses? 243 2,990 12.29 
Unspecified:? 
Reported 6,440 59,700 9.27 
Estimated 14,000 110,000 7.97 
Total or average 36,300 286,000 7.86 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes golf course. 
?Reported and estimated production without a breakdown by end use. 
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TABLE 6 


COLORADO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT’ 


(Thousand metric tons and thousand dollars) 


Use 


Concrete aggregate and concrete products’ 


Asphaltic concrete aggregates and road base materials” 


Fill 
Other miscellaneous uses: 


Unspecified:° 
Reported 
Estimated 
Total 


Concrete aggregate and concrete products’ 


WE 
Asphaltic concrete aggregates and road base materials 


Fill 
Other miscellaneous uses 


Unspecified:? 
Reported 
Estimated 
Total 


Concrete aggregate and concrete products? 


Asphaltic concrete aggregates and road base materials? 


Fill 
Other miscellaneous uses? 


Unspecified:" 
Reported 
Estimated 
Total 


District 1 
Quantity Value 
W W 
W W 
197 894 
2,960 29,500 
1,710 16,700 
3,300 26,000 
8,170 73,500 
District 4 
Quantity Value 
2,070 13,100 
404 2,340 
141 323 
219 3,190 
2,320 22,700 
1,300 10,000 
6,410 51,600 
Unspecified districts 
Quantity Value 
176 2,040 
176 359 
352 2,400 


District 2 
Quantity Value 
2,230 16,100 
1,330 9,420 
780 3,040 
132 1,640 
1,390 13,100 
5,500 44,000 
11,400 87,100 
District 5 
Quantity Value 
1,400 8,230 
787 4,860 
80 256 
3] 394 
29 78 
2,500 20,000 
4,810 33,700 


District 3 
Quantity Value 
W W 
W W 
41 191 
822 5,070 
769 6,200 
1,630 11,400 
District 6 
Quantity Value 
200 2,040 
2,220 16,100 
19 42 
38 375 
814 6,710 
437 3,500 
3,730 28,800 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 
*Includes road and other stabilization (cement). 


“Includes filtration, golf course, railroad ballast, and snow and ice control. 


Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF CONNECTICUT 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Connecticut Geological and Natural History Survey for collecting information on all nonfuel minerals. 


In 2008, Connecticut’s nonfuel raw mineral production! 
was valued at about $159 million, based upon annual U.S. 
Geological Survey (USGS) data. This was a $33 million, or 
17%, decrease from the State’s total nonfuel value of 2007, $192 
million. This decrease followed a $17 million, or 9.7%, increase 
from 2006 to 2007. [Because data for dimension stone and 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


common clays were withheld (company proprietary data), the 
actual total values for 2006—08 are higher than those reported in 
table 1.] 

Crushed stone and construction sand and gravel, the leading 
nonfuel mineral commodities by value, accounted for nearly all 
the State’s total nonfuel mineral production and value. The unit 
value of crushed stone fell by almost 18% in 2008, accompanied 
by an almost 8.2% decrease in production. The total production 
value of crushed stone was down $29 million from 2007 to 
2008. The unit value of construction sand and gravel rose by 7% 
from 2007 to 2008; however, the 12% decrease in the quantity 
produced led to a decrease in production value of almost 6%. 
The total production value of construction sand and gravel was 
down $4 million in 2008 (table 1). 


TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN CONNECTICUT"? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Clays, common 85 
Gemstones, natural NA 
Sand and gravel, construction 8,780 
Stone: 

Crushed 10,800 

Dimension W 

Total XX 


2007 2008 

Value Quantity Value Quantity ~ Value 
W 36 W W W 
6 NA 6 NA 7 
75,600 8,290 73,400 7,320 69,300 
99,000 10,400 ' 119,000 ' 9,550 89,200 
W W W W W 
175,000 XX 192,000 ' XX 159,000 


‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; excluded from “Total.” XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


?Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 
CONNECTICUT: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 

Limestone’ 6 1,290"  $30,200 ' 7 1,420 $10,400 
Marble - - - -- -- -- 
Granite 8' 786 ' 6,170 ' 8 538 4,690 
Traprock 10 7,220 70,700 10 6,190 60,800 
Miscellaneous stone 6' 1,130 ' 11,500 ' 8 1,400 13,300 
Total XX 10,400 ' 119,000 ' XX 9,550 89,200 


"Revised. XX Not applicable. -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 


TABLE 3 
CONNECTICUT: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1' inch): 
Riprap and jetty stone 617 2,690 
Other coarse aggregate 25 368 
Coarse aggregate, graded: 
Concrete aggregate, coarse 181 1,280 
Bituminous aggregate, coarse W W 
Bituminous surface-treatment aggregate W W 
Railroad ballast W W 
Other graded coarse aggregate 353 5,320 
Fine aggregate (-?s inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal W W 
Screening, undesignated W W 
Other fine aggregate 95 1,200 
Coarse and fine aggregates: 
Graded road base or subbase 502 3,610 
Unpaved road surfacing W W 
Terrazzo and exposed aggregate W W 
Crusher run or fill or waste W W 
Other coarse and fine aggregates 155 1,640 
Other construction materials 7 58 
Agriculture, limestone W W 
Unspecified: 
Reported 5,670 54,900 
Estimated 1,500 15,000 
Total 9,550 89,200 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
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TABLE 4 


CONNECTICUT: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY? 


Use 

Concrete aggregate and concrete products 
Asphaltic concrete aggregates and other bituminous mixtures 
Road base and coverings 
Fill 
Snow and ice control’ 
Unspecified:° 

Reported 

Estimated 

Total or average 


Quantity 


(thousand 
metric tons) 
778 
24 

451 
264 


110 


824 
4,900 
7,320 


Value 
(thousands) 
$9,020 
206 
4,560 
1,570 
1,370 


7,030 
46,000 
69,300 


Unit 
value 
$11.59 

8.58 
10.11 
5.94 


12.42 


8.53 
9.37 
9.48 


"Data are rounded to no more than three significant digits, except unit values; may not add to totals shown. 


“Includes filtration. 


Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF DELAWARE 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Delaware Geological Survey Department for collecting information on all nonfuel minerals. 


In 2008, Delaware’s nonfuel raw mineral production! was 
valued at $20.6 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a $5.8 million or 22%, decrease 
in the State’s total nonfuel mineral value of $26.4 million for 
2007, which followed a 18% increase from 2006 to 2007. 
Because production data for magnesium compounds and 
crushed stone were withheld (company proprietary data), the 
State’s actual annual total values are significantly higher than 
those listed in table 1. 

Construction sand and gravel, by value, remained Delaware’s 
leading nonfuel mineral commodity, followed by magnesium 
compounds and crushed stone. Significant increases took 
place in the production and related value of magnesium 
compounds production. Decreases in the production and value 
of construction sand and gravel and crushed stone led the State’s 
decrease in value in 2008. The quantity of construction sand and 
gravel decreased by 28%, accounting for $6 million, or 22% 
decrease in its production value. In 2008, Delaware continued 
to rank fourth of five States in the quantities of magnesium 
compounds produced. 

The narrative information that follows was provided by the 
Delaware Geological Survey’ (DGS). 


Commodity Review 
Industrial Minerals 


Sand and Gravel, Construction.—According to the 
DGS, there were at least 11 major sand and gravel production 
operations in the State. The DGS estimates that the quantities 
of sand and gravel produced from the State’s natural resources 
are typically higher than those reported by the USGS (table 
1). Reasons for this include (1) not being certain that all major 
producers report production to the USGS, (2) State and local 
government agencies or companies that produce from pits for 
their own use do not necessarily report production, (3) some 
operations that mine relatively small amounts of sand and 
gravel may not have been contacted and, therefore, do not 
report production, and, possibly singly affecting the data the 
most, and (4) production of sand from offshore areas for beach 


'The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of June 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

John H. Talley, Director and State Geologist, authored the text of the State 
mineral industry information provided by the Delaware Geological Survey. 


DELAWARE—2008 


replenishment is not included in USGS figures. For example, 
according to the Delaware Department of Natural Resources 
and Environmental Control, in 2004 and 2005, approximately 
4 million metric tons (Mt) of sand with an estimated value of 
$20.3 million was dredged from the Delaware Bay and the 
Atlantic Ocean in offshore Delaware and placed on beaches 
along the Atlantic Coast and Delaware Bay. 


Government Programs and Activities 


The DGS remained actively involved in the mineral industry 
in Delaware through the identification and evaluation of sand 
and gravel resources as part of its geologic and hydrologic 
mapping programs, and through service on a county committee 
involved in evaluating and renewing applications for extractive 
use operations. 

The U.S. Department of the Interior’s Minerals Management 
Service (MMS) continued to provide support for studies to 
characterize offshore sand resources in State and Federal 
waters for possible use for beach replenishment. The DGS had 
identified 16 areas offshore of Delaware (covering more than 28 
square kilometers) to be excellent or good sand resource areas 
containing an estimated 140 Mt of the resource (McKenna and 
Ramsey, 2002, p. 7-8). Exploration and evaluation activities 
continued on into 2008. 

The DGS continued to operate and maintain the “DGS 
Atlantic Outer Continental Shelf Core and Sample Repository.” 
Recognizing the value of having a centralized repository, 
Federal agencies, State agencies, and private institutions 
continued to contribute samples to the facility, which contains 
samples from all 51 oil and gas exploratory wells drilled on 
the North, Middle, and South Atlantic Outer Continental 
Shelf between 1977 and 1984. Samples include cores, 
unwashed cuttings, vials containing samples processed for 
micropaleontology and palynology, micropaleontology and 
palynology slides, and thin sections of cores and cuttings. A 
description of the DGS repository and a summary of holdings 
are on the DGS Web site (Delaware Geological Survey, 2007). 
The DGS is designated as the primary depository for these 
samples by the MMS. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN DELAWARE”? 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 
Gemstones, natural NA l NA l NA l 
Magnesium compounds W W W W W W 
Sand and gravel, construction 2,790 22,400 3,520 ' 26,400 ' 2,550 20,600 
Stone, crushed W W W W W W 
Total XX 22,400 XX 26,400 ' XX 20,600 


‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; excluded from “Total.“ XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
DELAWARE: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY' 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 1,190 $10,700 $9.02 
Fill 439 2,000 4.55 
Unspecified: 
Reported 218 1,870 8.56 
Estimated 701 6,020 8.58 


Total or average 2,550 20,600 8.09 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF FLORIDA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Florida Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Florida’s nonfuel raw mineral production! was 
valued at $3.73 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was a $325 million, or a 9.6%, 
increase from the State’s total of $3.40 billion in 2007, which 
then had increased by $161 million, or more than 5%, from that 
of 2006. The State rose to fifth in rank (sixth in 2007) among the 
50 States in total nonfuel mineral production value, of which the 
State accounted for nearly 5.25% of the U.S. total. 

Florida continued to lead the Nation in phosphate rock mining 
in 2008, producing more than four times as much as the next 
highest producing State. Phosphate rock was the leading mineral 
commodity produced in Florida, followed by crushed stone, 
cement (portland), construction sand and gravel, and zirconium 
concentrates, the combined values of which represented 97% of 
the State’s total nonfuel mineral value. 

In 2008, the largest portion of Florida’s increase in production 
value was from the increase in phosphate rock production value, 
followed by the increases in the production value of fuller’s 
earth clays and magnesium compounds. The most significant 
decreases in production value were crushed stone, down by 
$257 million, masonry cement, down by $39 million, common 
clays (data withheld—company proprietary data), and zirconium 
concentrates (data withheld—company proprietary data). This 
was followed by decreases in the production value of kaolin, 
down by 9%, industrial sand and gravel, down by 8%, portland 
cement, down by 7%, and lime (data withheld—company 
proprietary data). Smaller decreases also took place in 
construction sand and gravel, ilmenite, and peat. 

In 2008, Florida continued to be the only State to produce 
rutile and staurolite. The State remained first in the quantity of 
phosphate rock and peat (listed in descending order of value); 
second in the production of ilmenite (a titanium mineral 
concentrates); third in the production of magnesium compounds; 
and fourth in portland cement. Florida rose in rank to seventh 
from eighth in the production of kaolin and decreased to second 
from first of two States that produce zircon concentrates, to third 
from first in the production of masonry cement, to fourth from 
third in crushed stone, and sixth from fifth in the production of 
fuller’s earth clay. 

The Florida Geological Survey? (FGS), an Office of the 
Florida Department of Environmental Protection (FDEP), 
provided the following narrative information. Production and 
other data in the following text are those reported by the FGS, 


"The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 1, 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

2Clint Kromhout, P.G., Geologist/Environmental Specialist III, authored the text 
of the State mineral industry information provided by the Florida Geological Survey. 
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based upon that agency’s own surveys and estimates. The FGS 
data may differ from some production figures reported to the 
USGS. 


Exploration and Development 


In 2008, the State issued 27 new permits (19 limerock, 7 sand, 
and 1 heavy mineral) for mining encompassing 4,800 hectares 
(ha). Permits were issued for the expansion or modification of 
32 existing operations that encompassed 2,800 ha. E.I. du Pont 
de Nemours and Co. (DuPont) was approved to develop its 
heavy-mineral mine located in Maxville, Duval County adding 
2,100 ha to its operation. The Palm Beach County Commission 
approved new aggregate mines, encompassing approximately 
4,400 ha operated by CEMEX S.A.B de C.V. and Vulcan 
Materials Company, and one 200 ha mine expansion by 
Bergeron Sand Rock & Aggregate Inc. The Florida City 
Commission approved Atlantic Civil Constructors Corp.’s 
expansion of the aggregate mining operation to 240 ha located 
in Miami-Dade County. 


Commodities Review 
Industrial Minerals 


The onset of the economic recession, coupled with a declining 
housing market and increasing home insurance and tax rates, 
continued to slow Florida’s population growth rate in 2008. The 
annualized rate of population growth mid-year was 0.6%, down 
from 1.0% in 2007 and rates as high as 2.0% in prior years 
(U.S. Census Bureau, 2010). As a result, Florida’s construction 
materials production continued to decline in 2008, down 
approximately 24% for aggregate and 12% for all of cement 
(masonry and portland cement). 

Cement.—High purity limestone was used to manufacture the 
clinker for cement. Florida remained third, nationally, in total 
cement production. At yearend, American Cement Co., LLC 
finished construction of its new cement plant at Sumterville, 
Sumter County (van Oss, 2008). 

Clays.—Fuller’s earth clays and kaolin were mined in several 
locations within the State. The State’s fuller’s earth clays were 
mainly of two different types, attapulgite and montmorillonite. 
In 2008, Florida ranked first (second in 2007), nationally, in the 
production of attapulgite. The gellant grades of attapulgite were 
particularly useful as thickeners in such items as drill muds and 
paints, although they also were used in fertilizer carriers, 
desiccants, oil and grease absorbents, other filler and extender 
applications, and various other products. The two dominant 
markets for the montmorillonite variety of fuller’s earth were pet 
litter and oil and grease absorbents, while other major markets 
included civil engineering applications and as pesticide carriers. 
The State’s kaolin was used in ceramics manufacturing, as well 
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as in the production of pigments and paper, and in refractories 
(Virta, 2008). 

Phosphate Rock.—Florida’s phosphate rock production 
increased slightly compared with that of 2007. Three companies 
conducted phosphate rock mining—Mosaic Co. (five mines), 
CF Industries (one mine), and PCS Phosphate Co (one mine) 
in the counties of Hamilton, Hardee, Hillsborough, Manatee, 
and Polk. Three new mines were planned for the next decade to 
replace existing operations and were in the permitting process. 
In late 2007 and continued into 2008, increased agricultural 
demand and tight supplies caused a dramatic increased in the 
price of phosphate rock (Jasinski, 2009). Phosphate rock was 
used primarily for producing phosphoric acid utilized in the 
manufacture of fertilizer; other use included additives to animal 
feed (Jasinski, 2008). 

Sand and Gravel, Construction, and Stone, Crushed.— 

In 2008, Florida’s crushed stone aggregate production was 68 
million metric tons (Mt), 24% less than the production of 2007. 
The total crushed stone imported to Florida from Mexico was 
counted in the total of crushed stone sold or used in Florida 
(Willett, 2008). The decrease in the aggregate production was 
attributed to three factors: 1) a continued prolonged decline in the 
residential and commercial real estate industry, 2) the temporary 
closure of large-scale mines in the State’s Lake Belt region, and 3) 
several key aggregate counties imposing mining moratoriums. 


Metals 


Titanium and Zirconium.—In 2008, DuPont and Iluka 
Resources Ltd. continued the production of ilmenite, rutile, 
and zirconium concentrates. The two companies continued to 
operate heavy-mineral sand mines in Baker, Bradford, Clay, and 
Duval Counties. The Florida mines near Starke City typically 
produce a mixed product containing ilmenite, leucoxine, and 
rutile that was used as feedstock in DuPont's titanium oxide 
pigment plants (Gambogi, 20092). The mining In Green Cove 
Springs City was limited to reprocessing of tailings to recover 
zircon (Gambogi, 2009b). Ilmenite, leucoxene, and rutile are the 
primary minerals used in the manufacture of titanium dioxide 
pigments, and zirconium mineral concentrates are primarily 
used in ceramics opacification, foundry sands, and refractories. 
There was a slight decrease in the production of ilmenite in 
Florida. 


Environmental Issues, Mining Moratoriums, and 
Reclamation 


In recent years, environmental concerns such as potential 
contamination of freshwater aquifers, blasting, dust, and truck 
traffic issues have been at the forefront during the mine 
permitting process in Florida. In some areas, housing 
development was adjacent to minable lands. Communities 
generally understand the need for mining to contribute to the State's 
economic growth but at the same time recognize the 
environmental fragility of many potentially productive 
mining areas. The result has been ongoing revision of local mining 
regulations, lengthy permitting processes and, in some cases, 
mining moratoriums. 
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Palm Beach County also invoked a mining moratorium on the 
approximate 283,000 ha Everglades Agricultural Area (EAA) to 
further research environmental impacts of mining. The primary 
concerns were: 1) the potential impact to the Everglades surface 
water flow, 2) lowering of the potentiometric surface in the 
regional surficial aquifer system, and 3) the potential increase in 
mercury concentrations from leaching of the EAA's mucky soils 
during mining. In April and May, Palm Beach County approved 
two new mines and expansion of a third in or near the EAA. The 
Lake Harbor Quarry included 3,000 ha, 6 kilometers (km) south 
of Lake Okeechobee. South Bay Quarry covered 1,500 ha 
situated 16 km south of Belle Glade City. The County 
authorized the expansion of operations Bergeron Sand Rock & 
Aggregate Inc. to 200 ha. Environmental groups initiated a legal 
challenge to the mines on the basis that officials failed to 
address concerns that long-term mining could contaminate water 
supplies and interfere with Everglades's restoration efforts. 

Lee County initiated a 1-year moratorium on mining in its 
southeastern region. Indian River County enacted a temporary 
mining moratorium to allow time to devise better protection for 
its groundwater. Citrus County enacted a similar moratorium, 
and adjacent Levy County was considering a proposal from 
Tarmac America LLC to mine limerock on 2,000 ha of a 4,000— 
ha tract near the town of Inglis. 

Mosaic Fertilizer Co. sought permits to mine the 
approximately 2,000—ha Ona-Ft. Green Mine extension located 
in Hardee County. A legal challenge brought on by Charlotte, 
Lee, and Sarasota Counties citing potential mining impacts to 
the Peace River corridor continued to stall their efforts. 

In response to the temporary closures of 12 Lake Belt Area 
mines in 2006 and the Florida Department of Transportation 
strategic aggregates study, Florida's legislature created a 
"Strategic Aggregates Review Task Force." The closures 
resulted from a 2005 lawsuit challenging the permits issued to 
the mines. The challengers argued that the environmental impact 
statement (EIS) prepared by the Army Corps of Engineers and 
the U.S. Department of the Interior's Fish and Wildlife Service 
did not adequately assess the danger posed to Miami-Dade's 
drinking water supply and could contribute to destroying 
Everglades' wetland habitats owing to benzene having been 
identified in one of the Miami-Dade's well field wells. The U.S. 
District Judge required the Army Corps of Engineers to draft a 
supplemental EIS for the mining permit areas before the 
temporary closures could be lifted. The Task Force presented its 
final report to the Governor in February. 

In April, the 11th District Court of Appeals overturned an 
injunction that had halted mining in the Lake Belt area of 
Miami-Dade County. Mining was expected to resume, but the 
timing and scale of operations will likely be moderated by 
economic conditions. 

Florida Department of Environmental Protection (FDEP) records 
indicated that 69% of land mined for phosphate has been reclaimed 
(Florida Department of Environmental Protection, 2008). Since 
July 1975, Florida has required that all mined lands be reclaimed, 
as administered by FDEP's Bureau of Mine Reclamation. Mined 
phosphate land totaled approximately 80,000 ha (approximately 
51,000 ha having been reclaimed). 
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Governmental Programs 


The FGS has been an active participant in the STATEMAP 
Program. STATEMAP is a component of the congressionally 
mandated National Cooperative Geologic Mapping Program 
(NCGMP), through which the USGS distributes Federal funds 
to support geologic mapping efforts through a competitive 
funding process. The NCGMP has three primary components: 
(1) FEDMAP, which funds Federal geologic mapping projects 
(2) STATEMAP, which is a matching-funds grant program with 
State geological surveys, and (3) EDMAP, a matching-funds 
grant program with universities that has a goal to train the next 
generation of geologic mappers. The FGS completed geologic 
mapping for the western portion of the USGS 1:100,000-scale 
Perry quadrangle. The products included a geologic map, cross 
sections, and a physiographic regions map. Several cores were 
drilled and numerous hand samples were taken and archived in 
the FGS State Geologic Sample Repository for future reference. 
The maps and cross sections are available as part of the FGS 
Open-File Map Series (Green and others, 2008a) and FGS Open 
File Report (Green and others, 2008b). 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN FLORIDA" 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Cement: 

Masonry 900 146,000 * 524 86,100 * 310 47,000 * 

Portland 5,880 602,000 * 5,510 557,000 * 4,980 518,000 * 
Clays: 

Common 3 W 3 W 2 W 

Kaolin 23 2,900 21 2,770 19 2,520 
Gemstones, natural NA l NA l NA l 
Peat 496 10,000 501 9,800 488 9,760 
Sand and gravel: 

Construction 40,000 266,000 30,300 231,000 28,100 219,000 

Industrial 500 8,050 441 8,110 573 7,480 
Stone, crushed 134,000 1,400,000 96,400 ' 1,150,000 ' 68,300 892,000 
Combined values of clays (fuller’s earth), lime, 

magnesium compounds, phosphate rock, staurolite, 

titanium concentrates, zirconium concentrates, and 

values indicated by symbol W XX 810,000 XX 1,360,000 XX 2,040,000 

Total XX 3,240,000 XX 3,410,000 ' XX 3,730,000 


"Estimated. “Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values" data. 


XX Not applicable. 


"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


^Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 
FLORIDA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone” 85 ' 92,500 $1,110,000 ' 86 65,800 $865,000 
Dolomite 3 234 1,540 4 923 8,510 
Shell 5 2,850 24,200 3 475 3,710 
Sandstone -- " -- " -- | -- -- == 
Miscellaneous stone 3 779 ' 9.390 ' 3 1,120 14,300 
Total XX 96,400" 1,150,000 ' XX 68,300 892,000 
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‘Revised. XX Not applicable. -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 


TABLE 3 
FLORIDA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity 
Construction: 
Coarse aggregate (+1'⁄ inch): 
Riprap and jetty stone 50 
Filter stone W 
Other coarse aggregate 110 
Coarse aggregate, graded: 
Concrete aggregate, coarse 2,640 
Bituminous aggregate, coarse 443 
Other graded coarse aggregate 6,270 
Fine aggregate (-% inch): 
Stone sand, concrete 643 
Stone sand, bituminous mix or seal BEEN 572 
Screening, undesignated 1,980 
Other fine aggregate 5,070 
Coarse and fine aggregates: 
Graded road base or subbase 8,900 
Unpaved road surfacing W 
Crusher run or fill or waste 2,490 
Other coarse and fine aggregates 3,880 
Other construction materials 318 
Agricultural, limestone W 
Chemical and metallurgical, cement manufacture W 
Special, other fillers or extenders W 
Other miscellaneous uses and specified uses not listed 227 
Unspecified: 
Reported 21,300 
Estimated 8,300 
Total 68,300 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
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Value 


1,350 
W 
1,810 


40,700 
5,530 
166,000 


6,050 
6,030 
22,800 
102,000 


60,800 
W 
15,000 
47,200 
2,270 
W 

W 

W 
3,180 


250,000 
110,000 
892,000 


TABLE 4 


FLORIDA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT. 


(Thousand metric tons and thousand dollars) 


Districts 1 and 2? 


Use 
Construction: 


Coarse aggregate (+1% inch)? 
Coarse aggregate, graded" 
Fine aggregate (-% inch)” 
Coarse and fine aggregates’ 
Other construction materials 
Agricultural’ 
Chemical and metallurgical® 
Special’ 
Other miscellaneous uses 
Unspecified: ° 
Reported 
Estimated 
Total 


Quantity 


2,860 
3,800 
20,100 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
[Data are rounded to no more than three significant digits; may not add to totals shown. 


*Specified districts are combined to avoid disclosing company proprietary data. 
“Includes filter stone, riprap and jetty stone, and other coarse aggregate. 


“Includes concrete aggregate (coarse), bituminous aggregate (coarse), and other graded coarse aggregate. 


Value 


W 
45,900 
26,200 
72,200 


39,300 
52,000 
238,000 


Quantity 


236 
7,190 
6,930 
5,730 

318 


= zx 


227 


18,400 
4,500 
48,300 


Districts 3 and 42 


Value 


3,220 
166,000 
111,000 

53,400 
2,270 
W 

W 


W 
3,180 


211,000 
61,000 
654,000 


“Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregate. 
Includes crusher run or fill or waste, graded road base or subbase, unpaved road surfacing, and other coarse and fine aggregates. 


"Includes agricultural limestone. 

“Includes cement manufacture. 

"Includes other fillers or extenders. 

Reported and estimated production without a breakdown by end use. 


Unit 
value 
$9.25 
10.36 

2.88 
9.31 


7.41 
7.83 


TABLE 5 
FLORIDA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY ' 
Quantity 
(thousand Value 
Use metric tons) (thousands) 
Concrete aggregate and concrete products’ 7,590 $70,181 
Asphaltic concrete aggregates and road base materials” 1,226 12,698 
Fill 2,720 7,823 
Other miscellaneous uses 340 3,164 
Unspecified:? 
Reported 5,593 41,451 
Estimated 10,659 83,420 
Total or average 28,128 218,737 


7.78 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes plaster and gunite sands. 
?Includes road and other stabilization (cement). 
“Includes snow and ice control. 


"Reported and estimated production without a breakdown by end use. 
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TABLE 6 


FLORIDA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


Districts 1 and 22 


Use Quantity 

Concrete aggregate and concrete products U: I — 6,501 
Asphaltic concrete aggregates and road base materials — — 295 
Fill 1,887 
Other miscellaneous uses oO oo 96 
“Reported x O O 769 
Estimated e 6382 
Total or average 15,929 


Districts 3 and 42 


Value Quantity Value 
60,925 1,090 9,256 
3,450 931 9,248 
4,444 833 3,378 
1,109 244 2,056 
5,663 4,824 35,789 
49,949 4,277 33,472 
125,539 12,198 93,199 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


*Districts 1 and 2, 3 and 4 are combined to avoid disclosing company proprietary data. 


“Includes plaster and gunite sands. 
“Includes road and other stabilization (cement). 
“Includes golf course. 


Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF GEORGIA 


In 2008, Georgia’s nonfuel raw mineral production! was 
valued at $1.80 billion, based upon annual U.S. Geological 
Survey data (USGS). This was a $268 million, or a 13% 
decrease from the State’s total of $2.06 billion in 2007, which 
then had decreased by $5.7 million, or 0.3% from that of 2006. 
Georgia ranked 14th (10th in 2007) among the 50 States in total 
nonfuel raw mineral production value and accounted for 2.53% 
of the U.S. total value. Per capita, the State ranked 20th in the 
Nation in its mineral industry’s nonfuel mineral production; 
with a population of about 9.7 million, the value of production 
was about $185 per capita. 

Georgia continued to be the leading clay-producing State in 
the United States in 2008, accounting for 24% of the Nation’s 
total clay (all kinds) production. Kaolin clay continued to be 
Georgia’s leading nonfuel mineral commodity in 2008 and 
accounted for 48% of the State’s raw nonfuel mineral value. 
Crushed stone was second, accounting for more than 37% of the 
State’s nonfuel mineral value, followed by construction sand 
and gravel, fuller’s earth clays, masonry cement, and portland 
cement. 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as 1s applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of June 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


In 2008, increases in production value took place in the 
mineral commodities of crude mica, feldspar, and industrial 
sand and gravel. Industrial sand and gravel production value 
increased by 15%, or nearly $3 million, whereas its production 
increased by 19%. The decrease in the total nonfuel raw mineral 
value was owing to decreases in the production value of crushed 
stone, kaolin clay, and construction sand and gravel, down by 
$149 million, $53 million, $24 million, respectively. Crushed 
stone production was down 23% and its value decreased by 
1895; the value of kaolin clay declined 6% and its production 
decreased by 4%; and the value of construction sand and gravel 
decreased by 37% with a 28% decrease In production (table 
1). A moderate decrease in the production value of cement 
(masonry and portland) coincided with a small decrease in the 
commodity production. Smaller, yet significant, decreases in the 
production value also took place in the mineral commodities 
of common clays, dimension stone, fuller's earth clay, and iron 
oxide pigments. 

In 2008, Georgia continued to lead the Nation in the 
quantities of kaolin, fuller's earth clay, and iron oxide pigments 
produced (descending order of value). It remained second 
of two barite-producing States, third 1n crude mica, fifth in 
feldspar, and eighth in masonry cement. The State rose to fourth 
from fifth in dimension stone, despite a decrease to fifth from 
fourth in common clays, and to sixth from fifth in crushed 
stone. Additionally, Georgia was a significant producer of 
industrial sand and gravel, accounting for 2.8% of the total U.S. 
production of the commodity, as well as construction sand and 
gravel and portland cement. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN GEORGIA"? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Barite W 
Clays: 

Common 1,510 

Fuller's earth 747 

Kaolin 6,920 
Gemstones, natural NA 
Sand and gravel: 

Construction 10,700 

Industrial 973 
Stone: — B 

Crushed 89,000 

Dimension 140 ' 
Combined values of cement, clays [fuller's earth (2008)], 

feldspar, iron oxide pigments (crude), lime, mica (crude) XX 

Total XX 


2007 mu 2008 
Value Quantity Value Quantity Value 

W W W 7 1,350 

9.150 1,350 8,110 952 6,020 
64,300 758 ' 67,700 682 ? 58,000 ? 

945,000 6,570 924,000 6,290 872,000 

9 NA 9 NA 74 

69,000 10,200 63,800 7,350 40,200 

17.400 1.040 18,100 841 20.700 

802,000 80,100 ' 815,000 ' 61,900 666,000 

22,800 ' 162 ' 18,900 ' 169 18,200 

140,000 XX 148,000 XX 114,000 

2,070,000 XX 2.060.000 XX 1,800,000 


"Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. XX Not applicable. 
'Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


?Data are rounded to no more than three significant digits; may not add to totals shown. 


*Excludes attapulgite; included in “Combined values.” 
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TABLE 2 
GEORGIA: CRUSHED STONE SOLD OR USED, BY TYPE! 


(Thousand metric tons and thousand dollars) 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone 19 ' 9.850' . $106,000 ' 18 7.020 $78,200 
Marble 4 1,700 ' 33,600 ' 3 1,160 32,200 
Granite 60 ' 67,700 ' 666,000 ' 61 53,100 549,000 
Sandstone & quartzite 3 771 7.750 2 499 5,710 
Slate l 131 1,340 l 84 903 
Total XX 80,100 ' 815,000 ' XX 61,900 666,000 


"Revised. XX Not applicable. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 3 
GEORGIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE' 


(Thousand metric tons and thousand dollars) 


12.2 


Use Quantity Value 
Construction: 
Coarse aggregate (+1'% inch): 
Riprap and jetty stone W W 
Filter stone W W 
Other coarse aggregate 1,030 13,100 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 
Railroad ballast W W 
Other graded coarse aggregate 12,700 153,000 
Fine aggregate (äs inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal W W 
Screening, undesignated W W 
Other fine aggregate 7,920 89,900 
Coarse and fine aggregates: 
Graded road base or subbase 836 5,650 


Terrazzo and exposed aggregate W W 
Crusher run or fill or waste W W 
Roofing granules W W 
Other coarse and fine aggregates 19,100 170,000 
Other construction materials 72 2,660 
Agricultural, limestone W W 
Chemical and metallurgical: 
Cement manufacture W W 
Lime manufacture W W 
Special: 
Asphalt fillers or extenders W W 
Other fillers or extenders 1,250 33,700 
Other miscellaneous uses and specified uses not listed 30 1,360 
Unspecified:? 
Reported 12,800 139,000 
Estimated 1,300 14,000 
Total 61,900 666,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
'Data are rounded to no more than three significant digits; may not add to totals shown. 


Reported and estimated production without a breakdown by end use. 
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TABLE 4 


GEORGIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 2 


District 1 
Use Quantity Value Quantity 
Construction: BEEN 
Coarse aggregate (17^ inch) 547 5,310 W 
Coarse aggregate, graded? W W W 
Fine aggregate (-% inch) W W W 
Coarse and fine aggregates" 5,580 49,700 W 
Other construction materials 22 1,960 -- 
Agricultural? W W -- 
Chemical and metallurgical’ -- -- -- 
Special° 1,250 — 33,700 = 
Other miscellaneous uses 30 1,360 -- 
Unspecified:’ 
Reported 3,680 39,900 2,720 
Estimated 1,200 13,000 -- 
Total 17,200 199,000 24,500 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes filter stone, riprap and jetty stone, and other coarse aggregate. 


?Includes concrete aggregate (coarse), railroad ballast, and other graded coarse aggregate. 
“Includes stone sand (concrete), stone sand (bituminous mix or seal), screening (undesignated), and other fine aggregate. 
“Includes crusher run or fill or waste, graded road base or subbase, terrazzo and exposed aggregate, and 


other coarse and fine aggregates. 

“Includes agricultural limestone. 

Includes cement and lime manufacture. 

‘Includes asphalt fillers or extenders and other fillers or extenders. 
"Reported and estimated production without a breakdown by end use. 


W 
W 
W 
w 


29,100 


257,000 


Value 
(thousands) 
$25,600 
3,950 
269 


4,190 
5,980 
40,200 


TABLE 5 
GEORGIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY! 

Quantity 

(thousand 
Use metric tons) 
Concrete aggregate (including concrete sand) 5,090 
Plaster and gunite sands 403 
Concrete products (blocks, bricks, pipe, decorative, etc.) 54 
Road base and coverings W 
Fill 43 
Other miscellaneous uses^ 27 

Unspecified” — — — 

. Reported 652 
Estimated 1,080 
Total or average 7,350 


District 3 
Value Quantity 


6,370 
141 
20,200 


Unit 

value 
$5.03 
9.80 
4.98 
4.81 
3.42 
4.96 


6.43 
5.51 
5.48 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses." 
"Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes golf course. 


?Reported and estimated production without a breakdown by end use. 


Value 


70,400 


1,500 


210,000 


12.3 


12.4 


TABLE 6 


GEORGIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


Districts 1 and 2 


Use Quantity 
Road base and coverings W 
Fill 4 
Other miscellaneous uses‘ 1,580 
Unspecified:° 
Reported -- 
Estimated 456 
Total 2,040 


Concrete aggregates and concrete product» WW WW 


District 3 Unspecified district 
Value Quantity Value Quantity Value 

W W W -- -- 
W T Ge uc T 
16 39 131 -- -- 
7,200 4,000 21,700 -- -- 
-- 533 3,340 119 852 
2,510 628 3,460 -- -- 
10,700 5,200 28,700 119 852 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


2Specified districts are combined to avoid disclosing company proprietary data. 


Includes plaster and gunite sands. 
“Includes golf course. 


Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF HAWAII 


In 2008, Hawaii’s nonfuel raw mineral production! was 
valued at $162 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a $540,000, or 0.3%, increase 
from that of 2007, which followed a $7 million, or about 4%, 
increase from 2006 to 2007. The State rose in rank to 42d from 
44th among the 50 States in total nonfuel mineral production 
value. On a per-capita-basis, the State ranked 31st in the Nation 
in its mineral industry’s value of nonfuel mineral production; 
with a population of about 1.3 million, the value of production 
was about $126 per capita. 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


Mining in Hawaii consisted mostly of the quarrying of stone, 
used to produce crushed stone, and the extraction of sand and 
gravel from open pits. Both mineral commodities were produced 
for use by the construction industry. Gemstones, mostly black 
coral and precious coral, were also produced in significant 
quantities. 

In 2008, crushed stone, by value, remained Hawaii's 
leading nonfuel mineral and accounted for 84% of the State's 
total nonfuel mineral production value. Production value of 
construction sand and gravel, up by $5 million or 2695, led 
Hawaii's increase in value for the year. The most significant 
decrease in production value was crushed stone, down by $5 
million or 3.495, followed by decreases in the quantities of 
crushed stone and construction sand and gravel, down by 14% 
and 10% respectively. Gemstone production value remained the 
same as in 2007. 


TABLE I 


NONFUEL RAW MINERAL PRODUCTION IN HAWAII'? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 
Gemstones, natural NA 
Sand and gravel, construction 1,230 
Stone, crushed 8,980 
Total XX 


'Revised. NA Not available. XX Not applicable. 


2007 2008 
Value Quantity Value Quantity Value 
107 NA 151 NA 151 
15,900 1,570 ' 20,400 ' 1,410 25,600 
138,000 8,800 ' 141,000 ` 7,540 136,000 
154,000 XX 161,000 * XX 162,000 


'Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 


HAWAII: CRUSHED STONE SOLD OR USED, BY TYPE! 


‘Revised. XX Not applicable. 


2007 
Number Quantity’ 
of (thousand Value’ 

Type quarries metric tons) (thousands) 
Limestone 27 45 $702 
Traprock 21 6,900 111,000 
Volcanic cinder and scoria 4 453 7,100 
Miscellaneous stone T: 1,400 22,000 
Total XX 8,800 141,000 


2008 

Number Quantity 

of (thousand 
quarries metric tons) 
2 103 
20 6,450 
3 265 
9 724 
XX 7,540 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 3 


HAWAII: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 


Coarse aggregate (+1'⁄ inch): 


Filter stone 


Other coarse aggregate 


Coarse aggregate, graded: 
Concrete aggregate, coarse 
Other graded coarse aggregate 


Fine aggregate (-* inch): 


Stone sand, concrete 


Other fine aggregate 


Coarse and fine aggregates: 


Graded road base or subbase 
Unpaved road surfacing 
Terrazzo and exposed aggregate 
Crusher run or fill or waste 
Other coarse and fine aggregates 
Other miscellaneous uses and specified uses not listed 
Unspecified:? 
Reported 
Estimated 
Total 


Quantity Value 
31 630 
506 9,310 
W W 
132 2,760 
W W 
269 6,520 
W W 

W W 

W W 

W W 

48 839 

72 1,210 
2,330 42,200 
2,800 50,000 
7,540 136,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
Data are rounded to no more than three significant digits; may not add to totals shown. 
?Reported and estimated production without a breakdown by end use. 
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Value 
(thousands) 
$1,870 
117,000 
3,780 
13,300 
136,000 
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TABLE 4 


HAWAII: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY" 

Quantity 

(thousand 
Use metric tons) 
Concrete aggregates and concrete products W 
Road base and coverings” W 
Fill 162 
Other miscellaneous uses 370 
Unspecified, estimated: 880 
Total or average 1,410 


W Withheld to avoid disclosing company proprietary data; included in *Other miscellaneous uses." 


Value 
(thousands) 
W 
W 
$1,400 
7,740 
16,500 
25,600 


Unit 
value 
$35.03 

11.08 

8.64 
20.92 
18.74 
18.15 


"Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes road and other stabilization (cement). 
*Estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF IDAHO 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Idaho 
Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Idaho’s nonfuel mineral production! was valued 
at $1.07 billion based upon annual U.S. Geological Survey 
(USGS) data (table 1). This was a more than 37% increase from 
the State’s total nonfuel mineral value for 2007, following a 
marginal decrease from 2006 to 2007 (table 1). Idaho rose to 
24th from 28th in rank among the 50 States in total nonfuel 
mineral production value and accounted for 1.5% of the U.S. 
total. Yet, per capita, the State ranked 8th in the Nation in its 
mineral industry’s value of nonfuel mineral production; with a 
population of nearly 1.53 million, the value of production was 
about $698 per capita. 

Molybdenum concentrates, phosphate rock, construction sand 
and gravel, and silver, in descending order of value, accounted 
for nearly 85% of the State’s total nonfuel mineral production 
value in 2008; lead, crushed stone, portland cement, and lime 
accounted for nearly an additional 13%. About 35% of the 
State’s total nonfuel mineral value came from the production 
of industrial minerals, and the remainder from molybdenum 
concentrates, silver, lead, zinc, copper, gold, and cadmium (a 
byproduct of zinc concentrates) (descending order of value). 

In 2008, the largest increases in value were from 
molybdenum, up by more than $250 million; phosphate rock, up 
by more than $50 million; and silver, lead, copper, and industrial 
sand and gravel, up by a combined total of more than $20 
million. Offsetting these increase somewhat were decreases in 
construction sand and gravel, down by $20 million; lime, down 
by more than $10 million; portland cement, down by about $12 
million; zinc; and crushed stone, down by more than $1 million 
(descending order of change in value; some changes withheld— 
company proprietary data) (table 1). 

In 2008, Idaho continued to rank third of four producing 
States in the quantity of phosphate rock produced; third of 
three industrial garnet-producing States; third in silver and 
lead (descending order of value); fourth in the production of 
molybdenum concentrates; and fifth in crude perlite. The State 
increased to second from third in zeolite production; to third 
from fourth in that of pumice and pumicite; to eighth from ninth 
in the production of gemstones (based upon value); and the 
State continued to be a significant producer of industrial sand 
and gravel and dimension stone. 

The narrative information that follows was provided by the 
Idaho Geological Survey? (IGS). Production data in the text 


The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 1, 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

Virginia S. Gillerman, Associate Research Geologist/Economic Geologist, 
authored the text of the State mineral industry information provided by the Idaho 
Geological Survey. 
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that follows are those reported by the IGS and are based on the 
agency’s own surveys and estimates or information gathered 
from company annual reports. They may differ from production 
figures published by the USGS. 


Industry Overview and Trends 


In 2008, Idaho’s nonfuel mineral production exceeded $1 
billion for the first time in history. Much of the increase was 
owing to the very high price of more than $66 per kilogram 
(kg) for molybdenum oxide during most of the year, while 
silver prices, which approached $20 per troy ounce in the 
spring, also contributed. This increase was offset by the sharp 
economic downturn in the second half of the year; the price 
of molybdenum oxide decreased to less than $22 per kg in 
December, and prices of base metals and industrial minerals also 
decreased significantly. Market demand for construction-related 
materials also decreased significantly. Employment in the 
mining industry had increased to approximately 2,800 jobs in 
2008 prior to the economic recession in the Nation and the State. 

Molybdenum concentrates were, by far, the highest value 
commodity, followed in descending order by phosphate rock, 
construction sand and gravel, silver, and lead. The combination 
of high metal prices with stable to expanded production and 
a declining demand for aggregate and construction materials 
further increased in terms of by value, the percentage of the 
State’s nonfuel minerals derived from metals to nearly 65% 
from that of 2007 of about 53%. Idaho’s copper production 
increased in part owing to the reopening of the Sunshine Mine 
and the continued mining at the Galena Mine in the Silver 
Valley mining region of the Coeur d’ Alene Mountains in 
northern Idaho. Copper-bearing tetrahedrite was one of the main 
silver minerals. 


Exploration and Development Activities 


Metals 


Cobalt.—Formation Capital Corp., headquartered in 
Vancouver, British Columbia, Canada, awaited the Record of 
Decision (ROD) from the Salmon-Challis National Forest for 
the company’s Idaho Cobalt Project. The proposed underground 
cobalt-copper-gold mine was located in the historic Blackbird 
Mining District of Lemhi County. A new positive feasibility 
study updated reserves (diluted, proven and probable) on 
the Ram deposit to 2.4 million metric tons (Mt) containing 
about 0.559% cobalt, 0.596% copper, and 0.48 grams per ton 
(g/t) gold. Using a 0.2% cobalt cutoff for mining activities, 
the project’s reserves were sufficient for a 10-year mine life. 
Additionally, there was 1.0 Mt of inferred ore with substantial 
potential for additional resources. 
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Formation Capital reached negotiated agreements with 
several environmental groups to resolve thelr concerns over the 
mine’s impact on water quality, and the final ROD was expected 
in early 2009. The overall economic downturn complicated 
financing but also lowered construction costs and allowed for 
additional design and engineering work. 

Copper.—New Jersey Mining Co. drilled three holes on 
the company’s Niagara copper-silver deposit in the Murray 
District. The Niagara deposit is similar to that of the Troy Mine 
(in northwestern Montana), a quartzite-hosted strata-bound 
deposit. Troy-type mineralization was found to be stacked in 
several horizons of the upper Revett Formation (New Jersey 
Mining Company, 2009). Drilling confirmed prior estimates of 
grade and identified a weak gold signature in the mineralized 
material. The indicated and inferred resource in the deposit was 
approximately 18 Mt of ore at a copper grade of 0.39% and a 
silver grade of 15.5 g/t. Drilling indicated a potential gold grade 
content of 0.1 g/t on average. 

Gold.—Gold was the target at New Jersey Mining’s Toboggan 
joint venture with Newmont North American Exploration Ltd. 
(a subsidiary of Newmont Mining Corp.) in the Murray District, 
site of historic placer gold production. Newmont worked on 
geologic mapping, rock and soil geochemistry, and geophysics 
as well as permitting for future drilling. Quartz with gold-silver 
tellurides and potassic alteration were inferred to be related 
to alkaline intrusive rocks in the East Fork of Eagle Creek. 
Specific claim blocks included the Gold Butte, Golden Reward, 
and Mineral Ridge areas within a 1,900-hectare joint-venture 
package (New Jersey Mining Company, 2008). 

In a joint venture, Premium Exploration Inc. and Clearwater 
Mining Corp., acquired the Buffalo Gulch and Petsite properties 
near Elk City in Idaho County. The Buffalo Gulch deposit 
was permitted by Bema Gold Corp. in 1990, and Premium 
Exploration started discussions with the regulatory agencies 
about a new environmental impact statement (EIS). The 
previously identified resource was approximately 3,000 kg of 
gold in an open pit, oxide deposit. The Petsite deposit was along 
the Orogrande Shear Zone, where past drilling identified high 
grade gold intercepts within an inferred gold resource of more 
than 15,000 kg. 

Bear Lake Gold Ltd., a combination of Maximus Ventures 
Ltd. and NFX Gold Inc., explored the Unity Mine near Warren 
in Idaho County. Bear Lake Gold had an option with Unity Gold 
Silver Mines, Inc. to earn a 60% interest on the Unity project. 
Bear Lake drilled about 1,020 meters (m) to test extensions 
of the Little Giant and Rescue veins, which were narrow, 
high-grade gold-quartz veins that cut granodiorite. The company 
reported one intercept of 4.6 g/t gold from its drilling program 
in 2008 (Bear Lake Gold Ltd., 2009). Journey Resources Corp. 
continued to compile data into a GIS database at its Musgrove 
project in Lemhi County. With some targets not yet drilled, the 
NI-43-101 classification inferred mineral resource estimate was 
updated to 8 Mt at 1.22 g/t gold. [The NI-43-101 is a mineral 
resource classification scheme used for the public disclosure of 
information relating to mineral properties in Canada (Gillerman 
and Bennett, 2009).] 

In eastern Idaho, Otis Capital Corp. drilled the Kilgore 
gold property in Clark County and the Milestone hot spring 
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target in Owyhee County. Freegold Ventures Ltd. worked 

at the Idaho-Almaden hot spring, gold-mercury deposit in 
Washington County. Of other small independent companies or 
individuals, Hydrothermal Metals explored for gold in the Raft 
River geothermal area, and Hell and High Water performed 
development work on a “high gravel" placer in Boise County. 
Silver Falcon Mining Inc. set up a mill in Melba to treat waste 
dumps from the old silver-gold mines on War Eagle Mountain in 
Owyhee County. 

Atlanta Gold Corp. revised the company's mining scenario 
at the Atlanta gold-silver project in Elmore County following 
public concerns over cyanide use. The company refocused on 
an underground mine plan with minipits and noncyanide milling 
onsite in an effort to reduce the environmental footprint of the 
project. The company drilled 57 holes to test the eastern pit 
area and extensions of the Monarch shear zone for surface and 
underground operations. 

Thunder Mountain Gold Inc. drilled two core holes on 
private property at South Mountain in Owyhee County. The 
polymetallic skarns and massive sulfide replacements were 
mined historically from the Sonneman and Laxey tunnels. One 
5.3-meter intercept from hole DMEA-2 assayed 4.42 g/t gold, 
plus significant copper, lead, silver, and zinc deposits. South 
Mountain skarns were mined historically for zinc. Thunder also 
did reconnaissance work around South Mountain. 

Molybdenum.—Gentor Resources, Inc. completed 6,400 m 
(21,000 feet) of core drilling on the Ima Mine molybdenum- 
tungsten-silver deposit on patented ground near Patterson in 
Lemhi County, before the program was cut short owing to 
funding. Angle hole 30 intersected granite at depth; the first 
112 m (368 feet) into the intrusive assayed 0.28% molybdenum 
disulfide (MoS,) with a silver credit. 

Mosquito Consolidated Gold Mines, Ltd. drilled 11 core 
holes, totaling about 8,140 m at the giant Cumo molybdenum- 
copper deposit in Boise County, near the headwaters of 
Grimes Creek in southwestern Idaho. The large porphyry 
molybdenum system, estimated to be more than 1.8 billion 
metric tons, was discovered and first drilled by Amax Inc. 
in 1963. Mineralization extends from the surface, relatively 
continuously over a large vertical and areal extent. Hole 39—08 
intersected about 725 m of 0.101% MoS, and 0.05% copper, 
ending in mineralization at a fault zone. Mosquito geologists 
worked to define the metal zoning pattern (outer copper-silver to 
copper-molybdenum to molybdenum) and geologic details. 

Silver.—Exploration and development activity accelerated 
in Idaho's well known Coeur d'Alene District in Shoshone 
County. With more than 37,000 t of historic silver production in 
the district, silver was the principal target, but base metals were 
also being sought. SNS Silver Corp. drilled more than 8,230 m 
into the South and Upper Alhambra veins at the Crescent Mine, 
located just east of Kellogg. The company also drilled nearly 
13,200 m from underground off the Hooper level, the main 
haulage tunnel, and started rehabilitation of the Alhambra level. 
The Crescent is located across Big Creek from the Sunshine 
Mine near Kellogg. One intercept in SNS—1002 assayed 583 g/t 
silver over 2 m. 

Hecla Mining Co. pioneered the use of three-dimensional 
computer mapping and visualization in the company's regional 
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exploration of northern Idaho’s Silver Valley. Geologists 
digitized maps from the 110 years of mining in the district to 
generate a three-dimensional model of mine workings, including 
the 245 mines and prospects on Hecla’s property. At Hecla’s 
Lucky Friday underground mine, the company drilled deep 
holes, thereby to the 2,160-meter level, on the east and center 
portions of the Gold Hunter vein system, increasing reserves 

by 26%. Hecla also drilled seven core holes into the “Gap” 

area above the 1,490-meter level Gold Hunter workings and 
below the shallow, historic mines, encountering mineralized 
structures within the unexplored 760-meter interval. Hecla had 
started engineering studies for a deep internal shaft to access the 
deeper levels of the Gold Hunter deposit, but this was slowed at 
yearend owing to the overall economic conditions. 

U.S. Silver Corp. completed more than 4,570 m of exploration 
and development drilling in Galena Mine, Coeur d'Alene 
District, on newly discovered veins, including the high grade 
175 vein. Reserves have risen 6096 since U.S. Silver took over 
the property. 

Vanadium and Other Metals.—Rocky Mountain Resources 
Corp. drilled five new reverse circulation holes at the Paris 
Hills phosphate and vanadium project near Paris in Bear Lake 
County. Historic drilling in the 1970s by Earth Science, Inc. had 
outlined an inferred resource of nearly 110 Mt of 23% phosphate 
rock (P.O.) within the Phosphoria Formation and intersected a 
vanadium-rich bed of 0.79% vanadium pentoxide (NV OC.) below 
the upper phosphate bed. Rocky Mountain's work confirmed the 
earlier estimates. 

Thorium Energy, Inc. staked claims and did surface sampling 
at the company's Lemhi Pass and Diamond Creek rare-earth and 
thorium properties in Lemhi County. Doe Run Mining drilled a 
lead prospect at Birch Creek in southeastern Idaho. 

Zinc and Polymetallic Deposits.— Azteca Gold Corp., in a 
joint venture with Royal Silver Apex Inc., drilled a deep hole 
in which silver-base metal mineralization was discovered near 
yearend on their Two Mile project between Murray and Osburn 
in the Coeur d'Alene District of Shoshone County. Azteca 
collared its DDH-0054A hole to deepen another 2007 hole. It 
was completed in early December to a depth of nearly 2,680 m. 
Mineralization was encountered in the lower portion, including 
approximately 15 m of massive sulfide. Initial assays included 
a massive sulfide zone of 4.7 m that averaged 40% zinc, 7.4% 
lead, and 140.7 g/t silver, the hole ending at a depth of slightly 
more than 2,420 m. Host rock was apparently the Precambrian 
Pritchard Formation, and though few details were available, 

a comparison was made to bedded, Sullivan-type ores. A new 
vertical hole, DDH-006, and a wedge-off hole, DDH-005B, 
were started in December. The original drilling at the Two Mile 
project was collared to test a shallower anomaly discovered by a 
Quantec Titan—24 distributed array geophysical survey. 


Commodity Review 
Industrial Minerals 
Garnet.—Emerald Creek Garnet, Ltd. (a subsidiary of WGI 


Heavy Minerals Inc.) changed from trommels to flat screens for 
greater efficiency at the company's two wash plants at its mine 
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near Fernwood. Although Emerald Creek had minor cutbacks 
and declining grades, the company continued to produce 
industrial garnets but decided upon having an extended winter 
shutdown at yearend because of the economy. 

Phosphate Rock.—Production, typically more than 3.6 
Mt/yr, of phosphate rock continued at Idaho’s three large mines 
in Caribou County, and prices of agricultural commodities, 
including phosphate-based fertilizers, rose significantly in 2008. 
Although output was similar to that in 2007, the value of the 
ore rose nearly 50%. Only in the last quarter did the economic 
downturn influence the industry. Phosphate rock was processed 
locally in two phosphoric acid fertilizer plants and an elemental 
phosphorus manufacturing facility. Agrium Inc. mined the D 
pit at its Dry Valley Mine and received regulatory approval to 
renew operations at its Central/North Rasmussen Ridge Mine 
by 2009. Ore from Dry Valley provided feed for Agrium’s 
Conda fertilizer plant in Soda Springs, Caribou County, which 
manufactures monoammonium phosphate and superphosphoric 
acid products to supply the needs of agriculture in the western 
United States. 

J.R. Simplot Co. mined phosphate from Panel B at the 
company’s Smoky Canyon Mine and shipped it to the Don 
Plant in Pocatello, Bannock County. In May, the founder of the 
private company (of the same name) died at age 99. Approval 
of the Smoky Canyon expansion to Panels F and G was held up 
in court owing to appeals and lawsuits by environmental groups 
that were filed against the U.S. Department of the Interior. 

The expansion and EIS that had been approved in June by the 
U.S. Department of the Interior’s Bureau of Land Management 
(BLM) and the U.S. Department of Agriculture’s U.S. Forest 
Service (USFS) had then immediately been appealed. In 
November, a judge rejected an injunction to stall the expansion 
and premining activities. J.R. Simplot Co. estimated that about 
2 years of premine construction and road building was needed 
for the new panels which would add 14 years of mine life, and 
communicated that the existing mine would be out of ore by 
then if further delays took place. 

Monsanto Co. mined ore from the South Rasmussen Ridge 
Mine and trucked it to its elemental phosphorus plant in Soda 
Springs. Phosphorus was a main raw material for Monsanto’s 
Roundup™ herbicide. Exploration drilling was underway at the 
mine and at the Caldwell Canyon property. Environmental and 
permitting studies were underway for the proposed Blackfoot 
Bridge Mine; a draft EIS was scheduled to be released in 
mid-2009. 

Stone, Dimension.—Construction-related materials, 
including dimension stone, were affected by the slowdown in 
the housing market. The L&W Stone Corp.'s Three Rivers stone 
quarry in Custer County shipped about 10% less rock in 2008, 
as it awaited approval of its EIS from the BLM for the quarry 
expansion. The company experimented with staining the high 
wall to reduce its visibility from the highway. In Cassia County, 
American Stone Co., Northern Stone Supply Inc., Oakley 
Valley Stone Inc., and Scrivanich Natural Stone all produced 
Oakley stone, a micaceous quartzite flagstone. In Idaho Falls, 
Idaho Travertine Corp. was sold and renamed Rocky Mountain 
Travertine Corp. In Boise, Hans Borbonus Landscaping Inc. 
operated the Table Rock Sandstone quarry and used large saws 
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and specialty tools to cut custom blocks for restoration of the 
Idaho Capitol building, an $130 million project, to add two 
underground wings and restore the historic structure built 100 
years ago with the Table Rock sandstone. 

Other Industrial Minerals.—Ash Grove Cement Co. 
operated the cement plant at Inkom, Bannock County, but made 
plans to close the quarry at yearend. Hess Pumice Products, Inc. 
production was down by approximately 10% and the cultured 
stone market was down considerably. Hess mined pumice at 
the Wright’s Creek Mine for many uses and also owned Idaho 
Minerals, LLC, which mined perlite at its Idaho Minerals Mine 
located in Southeastern Idaho. Bear River Zeolite (a wholly 
owned subsidiary of United States Antimony Corp.) expected 
sales to increase from its diversified customer base. Bear River 
added a 1.5-meter (60-inch) vertical roller mill at the plant 
and mine near Preston. In Latah County, 1-minerals Inc. held 
leases and conducted permitting and feasibility studies of a 
feldspar-quartz deposit in the Bovill clay district. 


Metals 


Gold.—Near yearend, Shoshone Silver/Gold Mining Co. 
negotiated a deal to acquire the Rescue Mine at Warren from 
Kimberly Gold Mine Inc. Shoshone was operating the Lakeview 
mill to process base-metal ores in Bonner County, but heavy 
snow loads collapsed the mill roof, Near Murray. New Jersey 
Mining continued to develop the Golden Chest Mine where 
development for a new ramp intersected a vein of massive 
scheelite; the company’s North Ramp decline reached the 
#3 level of the Golden Chest. New Jersey completed surface 
facilities at the new No. 3 portal of the newly permitted 
Silver Strand Mine east of Coeur d’ Alene and installed an 
electrowinning cell to produce dore bars at its mill in Kellogg. 

Molybdenum.—Thompson Creek Metals Co. mined phase 6 
ore and continued stripping on phase 7 at the company’s open 
pit Thompson Creek Mine in Custer County. With molybdenum 
prices above $66 per kilogram until December, the company 
was very active. The company updated its current mine plan and 
resource base and began work on an expansion plan. Production 
in 2008 was more than 7,500 t of molybdenum oxide and 
performance grade molydisulfide from more than 10.5 Mt of 
ore. The mine installed a GroundProbe Slope Stability™ radar 
system to monitor for highwall failures (Bates and others, 2009). 

Silver.—Hecla Mining mined an estimated 90,000 kg of 
silver from the Lucky Friday mine valued at approximately 
$190 per kilogram. The company constructed a new tailings 
facility and installed upgrades in the mill. Hecla purchased the 
Independence Lead Mines Company, Inc. property located near 
the Gold Hunter Mine deposit. U.S. Silver achieved its goal of 
returning the Galena Mine to an optimal production level before 
having to reduce exploration and shut down the Coeur mill at 
yearend to save resources in the economic downturn. The repair 
of the Galena Shaft was also put on hold. 

Sterling Mining Co. produced ore from the 3100 level of the 
reopened Sunshine Mine and from the new Sterling Tunnel, 
which provided access to the shallow Sunshine vein. However, 
management changes in May and financing difficulties led to 
suspension of production and closure of the mine on September 
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16. More than 100 employees were laid off. Prior to closure, 
more than 5,500 kg of silver was produced in the first half of 
2008 prior to closure. Sterling continued care-and-maintenance 
status at the property. 


Environmental Issues and Mine Reclamation 


In 2008, Reclamation work continued at the closed Grouse 
Creek Mine (Hecla Mining’s) in Custer County and DeLamar 
and Stone Cabin Mines (Kinross Gold Corp.) in Owyhee 
County. Physical safety closures and remediation of millsite 
hazards, such as at the Buckhorn mill south of Salmon, were 
conducted by the BLM and the USFS at numerous abandoned 
mine sites. In February, the Galena mill was awarded a MSHA 
Sentinels of Safety certificate for its outstanding record in 2006. 


Government Programs 


U.S. Geothermal Inc., which operated the new 10-megawatt 
geothermal binary powerplant at Raft River, Cassia County, 
received a contract from the U.S. Department of Energy to 
demonstrate the viability of Enhanced Geothermal Systems 
(EGS), new geothermal power technologies that do not require 
natural convective hydrothermal resources, by using Raft River 
as a pilot area. DOE will provide up to a $6 million cost-share 
for the $9 million project. 

The IGS continued to do geologic mapping through its 
participation in the U.S. Geological Survey’s STATEMAP 
program. STATEMAP is a component of the congressionally 
mandated National Cooperative Geologic Mapping Program 
(NCGMP), through which the USGS distributes Federal funds 
to support geologic mapping efforts through a competitive 
funding process. The NCGMP has three primary components: 
(1) FEDMAP, which funds Federal geologic mapping projects, 
(2) STATEMAP, which is a matching-funds grant program with 
State geological surveys, and (3) EDMAP, a matching-funds 
grant program with universities that has a goal to train the next 
generation of geologic mappers. The IGS produced 17 new 
publications in 2008 and as part of a major effort, scanned and 
posted online many previous IGS and Idaho Bureau of Mines 
and Geology (IBMG) publications. More than 500 publications 
and 330 geologic maps were available for download at the IGS 
Web site: www.idahogeology.org. 

The IGS economic geologist completed the final technical 
report on the Lemhi Pass thorium and rare-earth deposits 
required from the USGS Mineral Resources External Research 
Program (MRERP) funding; a link to the report was put on the 
IGS Web site. Highlights of the study included discovery of an 
early Paleozoic suite of bimodal alkaline intrusive rocks in the 
district and the dating of a later Paleozoic age for the thorium 
mineralization, based upon microprobe ages of monazites. The 
geology was determined to be very complex and additional 
work and publications were planned. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN IDAHO! ? 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Gemstones, natural NA 388 NA 339 NA 430 
Sand and gravel, construction 23,800 117,000 23,900 ' 125,000 ' 18,400 105,000 
Stone, 

Crushed 5,270 31,700 6,170 ' 37,500 ' 5,570 36,300 

Dimension 38 4,660 34 ' 4,200 ' 34 4,130 
Combined values of cadmium (byproduct from zinc 

concentrates), cement (portland), copper, feldspar, 

garnet (industrial), gold, lead, lime, molybdenum 

concentrates, perlite (crude), phosphate rock, pumice 

and pumicite, sand and gravel (industrial), silver, 

zeolites, zinc XX 628,000 ' XX 612,000 XX 927,000 

Total XX 782,000 ' XX 779,000 XX 1,070,000 


‘Revised. NA Not available. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to three significant digits; may not add to totals shown. 


TABLE 2 
IDAHO: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 

Limestone 8 1,020 $8,210 ' 6 1,170 $7,060 
Granite 12 401 2,120 10 544 2,980 
Traprock 28 906 ' 4,530 ' 29 1,460 7,410 
Sandstone and quartzite | 4 482 2,950 2 414 2,740 
Miscellaneous stone 13 ' 3,350 ' 19,700 ' 17 1.970 ~ 16,100 
Total XX 6,170 ' 37,500 ' XX 5,570 36,300 


‘Revised. XX Not applicable. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 3 


IDAHO: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 
Coarse aggregate (+1 inch): 
Riprap and jetty stone 
Filter stone 
Other coarse aggregate 
Coarse aggregate, graded: 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Fine aggregate (-%s inch), stone sand, bituminous mix or seal 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Terrazzo and exposed aggregate 
Crusher run or fill or waste 
Other coarse and fine aggregates 
Other construction materials 
Agricultural, poultry grit and mineral food 
Chemical and metallurgical, lime manufacture 
Special, mine dusting or acid water treatment 
Other miscellaneous uses and specified uses not listed 
Unspecified: 
Reported 
Estimated 
Total 


Quantity Value 


228 2,180 
W ` W 

58 92 

W W 

54 482 
176 911 
1,030 4,190 
203 1,490 
W W 

15 53 

5 23 

6 33 

W W 

W W 

W W 

30 994 
2,000 13,800 
1,400 8,500 
5,570 36,300 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


"Reported and estimated production without a breakdown by end use. 


TABLE 4 


IDAHO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY! 


Use 
Concrete aggregate (including concrete sand) 
Concrete products (blocks, bricks, pipe, decorative, etc.) 


Asphaltic concrete aggregates and other bituminous mixtures 


Road base and coverings 
Fill 
Snow and ice control 
Other miscellaneous uses' 
Unspecified:" 

Reported 

Estimated 

Total or average 


Quantity 


(thousand Value Unit 
metric tons) (thousands) value 
1,500 $9,960 $6.65 
139 739 5.32 
612 4,260 6.97 
3,090 16,700 5.40 
465 1.950 4.20 
100 580 5.80 
64 632 9.88 
3,960 21,100 5.32 
8,500 49,000 5.79 
18,400 105,000 5.70 


[Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes filtration and railroad ballast. 


à Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF ILLINOIS 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Illinois State Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Illinois’ nonfuel raw mineral production! was valued 
at $1.2 billion, based upon annual U.S. Geological Survey 
(USGS) data. This was a $50 million, or 4%, decrease from the 
State’s total nonfuel mineral value in 2007, which remained 
virtually unchanged from the 2006 total of $1.25 billion. The 
State ranked 20th among the 50 States in the total nonfuel 
mineral production value and accounted for almost 1.7% of the 
U.S. total. 

Industrial minerals continued to account for all of Illinois’ 
nonfuel mineral production in 2008. In 2008, crushed stone, by 
production value, remained Illinois' leading nonfuel mineral 
commodity, accounting for more than 50% of the State’s total 
nonfuel mineral production value, followed, in descending order 
of value, by portland cement, with almost 22%; construction 
sand and gravel, with 13.7%; and industrial sand and gravel, 9% 
(table 1). 


! The terms *nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


In 2008, decreases in the production values of portland 
cement, down by $46 million, and crushed stone and 
construction sand and gravel, each down by $10 million, led to 
the State's decrease in total nonfuel mineral production value 
for the year. The only mineral commodity to show a significant 
increase for the year was industrial sand and gravel, up by $21 
million. The decreases in value, in most cases, were the result 
of decreases in the production of each mineral commodity, 
especially Portland cement, down 460,000 metric tons (t) from 
2007 to 2008. Crushed stone and construction sand and gravel 
saw smaller decreases in production value compared to portland 
cement, but had the largest decreases in production by tonnage, 
down 11.8 million metric tons (Mt) and 5.22 Mt, respectively. 

In 2008, Illinois continued to be first in the quantities 
of industrial sand and gravel produced, fifth in peat (peat 
production reported as sales), and seventh in fuller's earth 
clays. The State decreased to second from first in the production 
of tripoli, after Oklahoma, and to tenth from ninth in the 
production of portland cement. Despite a 15% decrease in the 
production of crushed stone, the State rose to fifth from sixth in 
the production of that mineral commodity. Raw steel continued 
to be produced in Illinois, but it was processed from ores and 
scrap metal obtained from other domestic and foreign sources. 
Both the Buzzi Unicem USA, Inc. Oglesby cement plant and the 
Carmeuse Lime and Stone South Chicago lime plant were idled 
in late 2008. 


TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN ILLINOIS"? 


(Thousand metric tons and thousand dollars) 


.. 2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Cement, portland 3,110 308,000 ° 3,120 309,000 ° 2,660 263,000 * 
Clays, fuller's earth W W W W 112 W 
Gemstones, natural I m un NA 34 NA 34 NA 10 
Sand and gravel: 
= Construction I 32,500 176,000 31,800 175.000 26,600 165,000 
. Industrial mE 5,410 102,000 4,090 86,800 3,980 108,000 
Stone, crushed | 79,000 ' 601,000 ` 78,400 ' 614,000 ' 66,600 604,000 
Combined values of clays (common), lime, peat, stone - 

[dimension dolomite (2008)], tripoli, and values 

indicated by symbol W XX 64,0100". ` XX 61,100 * XX 60,900 

Total XX 1,250,000 XX 1,250,000 ' XX 1,200,000 


‘Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. 


XX Not applicable. 


"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


"Data are rounded to three significant digits; may not add to totals shown. 
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TABLE 2 


ILLINOIS: CRUSHED STONE SOLD OR USED, BY TYPE! 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
'Data are rounded to no more than three significant digits; may not add to totals shown. 


*Reported and estimated production without a breakdown by end use. 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone’ 123 ' 55,600 © $433,000 ' 116 48,900 $421,000 
Dolomite 16 21,600 174,000 19 16,700 176,000 
Sandstone -- " -- -- " -- -- -- 
Miscellaneous stone 3 1,090 ' 6,550 ' 116 932 6.330 
Total XX 78,400 ' 614,000 ' XX 66,600 604,000 
‘Revised. XX Not applicable. -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
2Includes limestone-dolomite reported with no distinction between the two. 
TABLE 3 
ILLINOIS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 
(Thousand metric tons and thousand dollars) 
|| Use Quantity Value 
Construction: 
Coarse aggregate (- 1/5 inch): 
Macadam W W 
Riprap and jetty stone 725 6,680 
Filter stone W W 
Other coarse aggregate 1,900 19,800 
Coarse aggregate, graded: 
Concrete aggregate, coarse 3,150 30,300 
Bituminous aggregate, coarse 1,550 11,200 
Bituminous surface-treatment aggregate W W 
Railroad ballast W W 
Other graded coarse aggregate 10,300 95,300 
Fine aggregate (-% inch): 
Stone sand, concrete 601 2,500 
Stone sand, bituminous mix or seal W W 
Screening, undesignated W W 
Other fine aggregate 4,150 40,500 
Coarse and fine aggregates: 
Graded road base or subbase 5,570 35,900 
Unpaved road surfacing W W 
Terrazzo and exposed aggregate W W 
Crusher run or fill or waste 837 4,470 
Other coarse and fine aggregates 3,220 23,000 
Other construction materials 198 593 
Agricultural: 
Limestone W W 
Poultry grit and mineral food W W 
Other agricultural uses W W 
Chemical and metallurgical, cement manufacture 3,570 31,700 
Special: 
Mine dusting or acid water treatment W W 
Asphalt fillers or extenders W W 
Other fillers or extenders W W 
Other miscellaneous uses and specified uses not listed 12 104 
Unspecified: 
Reported 15,600 175,000 
Estimated 9.700 88,000 
Total 66,600 604,000 
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TABLE 4 
ILLINOIS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 


Coarse aggregate (+14 inch)" 
Coarse aggregate, graded" 
Fine aggregate LZ inch)” 
Coarse and fine aggregates” 
Other construction materials 
Agricultural’ 
Chemical and metallurgical* 
Special’ 
Other miscellaneous uses 
Unspecified: 
Reported 
Estimated 
Total 


Districts 1 and 2 


Quantity 


1,550 
10,500 
4,070 
4,980 


502 
W 
W 


13,400 
6,400 


42,500 


Value 


16,000 
98,000 
36,700 
33,100 
1,530 
W 

W 


15,200 
58,000 


402,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Data are rounded to no more than three significant digits; may not add to totals shown. 


"Specified districts are combined to avoid disclosing company proprietary data. 


?Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 
*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and 


other graded coarse aggregate. 


District 3 
Quantity Value 
311 3,370 
2,740 23,600 
W W 
2,330 17,700 
576 4.450 
W W 
W W 
726 8,350 
1,900 17,000 
11,000 99,700 
-- Zero. 


District 4 

Quantity Value 
830 7,530 
2,510 22,800 
W W 
4,110 26,300 
198 593 
576 2,090 
W W 
12 104 
1,480 14,900 
1,400 13,000 
13,100 102,000 


“Includes stone sand (bituminous mix or seal), stone sand (concrete), screening (undesignated), and other fine aggregate. 


*Includes crusher run or fill or waste, graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, and 


other coarse and fine aggregates. 


"Includes limestone, poultry grit and mineral food, and other agricultural uses. 


*Includes cement manufacture. 


?Includes asphalt fillers or extenders, mine dusting or acid water treatment, and other fillers or extenders. 


Reported and estimated production without a breakdown by end use. 


Use 


Concrete aggregate (including concrete sand) 
Concrete products (blocks, bricks, pipe, decorative, etc.) 


TABLE 5 
ILLINOIS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY! 


Asphaltic concrete aggregates and other bituminous mixtures 


Road base and coverings? 
Fill 

Snow and ice control 
Railroad ballast 

Roofing granules 


: 4 
Other miscellaneous uses 


Unspecified:? 


Reported 
Estimated 
Total or average 


Quantity 
(thousand 


metric tons) 


9,650 
390 
1,220 
1,870 
1,770 
34 

17 

16 

95 


2,440 
9,100 
26,600 


Value 
(thousands) 


$ 


l 


58,200 
1,880 
6,930 

13,000 
8,060 

183 

96 
194 
782 


17,400 
58,000 
65,000 


Unit 

value 
$6.03 
4.81 
5.69 
6.95 
4.56 
5.38 
5.65 
12.13 
8.23 


7.15 
6.41 
6.21 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes plaster and gunite sands. 


*Includes road and other stabilization (cement and lime). 


“Includes golf course. 


Reported and estimated production without a breakdown by end use. 
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TABLE 6 
ILLINOIS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregate and concrete products” 5,670 35,900 1,230 6,060 1,630 10,600 
Asphaltic concrete aggregates and and road base materials” 1,320 8,530 385 2,480 994 6,050 
Fill 1,010 4,860 247 1,060 275 1,280 
Other miscellaneous uses" 131 965 8 54 15 85 
Unspecified:? 
Reported 1,550 10,300 189 1,650 590 4,720 
Estimated 4,200 26,000 2,500 16,000 2,300 15,000 
Total 13,800 86,800 4,530 27,300 5,860 38,000 
District 4 
Use Quantity Value 
Concrete aggregate and concrete products” 1,510 7,610 
Asphaltic concrete aggregates and and road base materials" 383 2,840 
Fill 234 853 
Other miscellaneous uses" 9 151 
Unspecified:° 
Reported 109 749 
Estimated 116 756 
Total 2,350 13,000 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes plaster and gunite sands. 

*Includes road and other stabilization (cement and lime). 

“Includes golf course, railroad ballast, roofing granules, and snow and ice control. 
Reported and estimated production without a breakdown by end use. 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2008 


Digitized by Gooqle 


INDIANA 


Peat 


G 
PARE PORTER : 
CS LAPORTE 
SG 
JASPER 
LEGEND 
SG PULASKI 
County boundary Gis 
* Capital euro: << 
e City 
1 Crushed stone/sand and CS 
gravel district boundary 
CS 
MINERAL SYMBOLS BENTON 


(Principal producing areas) 


Aglime Agricultural lime 
Al Aluminum plant 
BC Ball clay 
Cem Cement plant 
Clay Common clay 
Crushed stone 
Dimension limestone 
D-S ` Dimension sandstone 


Steel 


2 


Gyp Gypsum 
Gyp-s Synthetic gypsum 
IS Industrial sand 
Lime Lime plant 
Peat Peat 
Per Perlite plant 
S-o Sulfur (oil) 
SG Construction sand and gravel 
Steel Steel plant 


Concentration of mineral 


`--- ^ operations 


Gyp-s 
GIBSON 


i“ 


Source: Indiana Geological Survey/ U.S. Geological Survey (2008). 


MORGAN 
Clay 


Steel 


SAINT JOSEPH 


MARSHALL 
SG 


HOWARD IS CS 
CS SG CS SG BLACKFORD JAY 
CS 
SG 
CLINTON TIPTON DELAWARE 
CS 
HAMILTON SG 
BOONE ` 
SG 


HENDRICKS 


CRAWFORD 


~ 


STEUBEN 
" SG ` 


ELKHART 


SG LAGRANGE 


ep » 
- ~ 


SG) 


"- — gf 


- ~œ 
s ~ 


€ SC ) 


` 
` 


~ = ” 


KOSCIUSKO 


Fort Wayne is 
ALLEN 


WABASH 
Aglime 
SG 
GRANT 


RANDOLPH 


HENRY SG 
MARION SG 
[HANCOCK WAYNE 
Indianapolis 
ECS r ss 
M d SG L 


— SHELBY 
SG 
JOHNSON 
SG 
BARTHOLOMEW 
BROWN SG ER 
D-S DEARBORN 


= 


HARRISON 


0 25 50 100 Kilometers 
Ld 1.1. 342 j 


Albers equal area projection 


THE MiNERAL INDUSTRY OF INDIANA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Indiana Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Indiana’s nonfuel raw mineral production! was valued at 
$891 million, based on annual U.S. Geological Survey (USGS) 
data. This was a $94 million, or 10%, decrease from the State’s 
total nonfuel mineral value for 2007, which had decreased by $1.3 
million from 2006 to 2007. The State was 25th in rank (24th in 
2007) among the 50 States In total nonfuel raw mineral production 
value and accounted for 1.25% of the U.S. total. On a per-capita- 
basis, the State ranked 27th in the Nation in its industry’s value 

of nonfuel mineral production; with a population of about 6.39 
million, the value of production was about $139 per capita. 

In 2008, crushed stone, by value, remained Indiana’s leading 
nonfuel mineral commodity, followed by portland cement and 
construction sand and gravel. The combined values of these three 
leading mineral commodities accounted for more than 81% of the 
State’s total nonfuel mineral production value. Indiana’s decrease in 
total nonfuel mineral production value was the result of decreases 
in the majority of the State’s mineral commodity values, the largest 
decrease being that of portland cement, down by $37 million, 
followed by crushed stone, down by $30 million, and masonry 
cement (withheld—company proprietary data). Decreases in 
production value took place in construction sand and gravel and 
dimension stone, down by $15 million and $2 million, respectively. 
Smaller, yet significant decreases took place in ball clays, common 
clays, crude gypsum, and industrial sand and gravel. The only 
mineral commodity to increase in value was lime, despite a 
decrease in the quantity produced (withheld—company proprietary 
data). The production value of natural gemstone and peat remained 
the same as that of 2007. 

In 2008, Indiana rose in rank in the quantity of several minerals 
produced in comparison with other producing States. The State 
rose in rank to 6th from 8th in peat, to 8th from 9th in lime, to 
10th from 11th in crushed stone, and to 10th from12th in common 
clay production. The State continued to be 5th in the production 
of ball clay, 11th in the production of portland cement, and 15th in 
the production of construction sand and gravel. The State's rank 
decreased to third from second in the production of dimension 
stone, to sixth from fifth in the production of masonry cement, and 
to eighth from seventh in the production of crude gypsum. Indiana 
accounted for 25% of the 92 million metric tons (Mt) of total raw 
steel produced in the United States in 2008 (American Iron and 
Steel Institute, 2009, p. 74). 


"The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of June 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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The following narrative information was provided by the Indiana 
Geological Survey? (IGS). 


Employment 


An average of 3,452 individuals were employed in Indiana's 
industrial nonfuel mineral sector during 2008, according to 
figures released by the United States Department of Labor, Mine 
Safety and Health Administration (MSHA). This represented a 
decrease of 1.6% from 2007 employment levels. 


Commodity Review 
Industrial Minerals 


Cement.—Lehigh Cement Company at Mitchell in Lawrence 
County reported a decrease of 20 to 30% in sales, with kilns 
running at two-thirds of maximum capacity owing to the 
downturn in the economy. The downturn of the economy also 
delayed company plans to build a $400 million modernized 
plant in Mitchell. A feasibility study for this was conducted in 
2008. The modernization plans, with anticipated completion in 
2012, were expected to triple production. 

Clay and Shale.— Boral Bricks, Inc. increased production at 
its new $58 million brick manufacturing facility in Terre Haute, 
Vigo County (Boral Bricks Inc., 2008). The plant, expected 
to produce about 120 million bricks per year, used methane 
gas from a nearby landfill for power and shale from land that 
had been previously mined for coal for brick making. By 
yearend, Brampton Brick, Ltd. completed its $44 million brick 
manufacturing plant in Farmersburg, Sullivan County. These 
new plants were expected to increase clay production in coming 
years, when favorable economic conditions in the construction 
industry are predicted. McGuire Excavating and Trucking, 

Inc. began excavating shale for Lone Star Cement Company in 
Putnam County. 

Gypsum.— The National Gypsum Mine at Shoals in Martin 
County participated in a project with NASA's Jet Propulsion 
Laboratory in Pasadena, CA, by providing rock samples to test 
a small sonic drill. The rocks were interpreted to be similar to 
rocks on Mars and the drill will be used by the new Mars Rover. 

Sand and Gravel, Construction.—Several new sand and 
gravel companies obtained MSHA mine identification numbers 
by yearend. The new pits included the Speedway Sand and 
Gravel Lancaster pit in Huntington County, the Liberty Center 
Aggregates pit in Wells County, and Hixson Sand and Gravel 
Kimmell pit in Noble County. Three pits owned by 
Prairie Material Sales, Inc., in Greene, Morgan, and Shelby 


"Kathryn R. Shaffer, Mineral Statistician with the Indiana Geological Survey, 
submitted the text of the State mineral industry information provided by that 
State agency. 
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Counties, were acquired by Votorantim Cement North America, 
a Brazilian company with holdings in the United States and 
Canada. The company acquired additional Prairie Material 
properties in other States, making Votorantim one of the largest 
ready-mix concrete companies in the United States. The Indiana 
plants (and some operations in other States) will continue to 
carry the Prairie Material identity. Several sand and gravel pits 
closed during 2008, including Rogers Group, Inc.’s Graysville 
sand and gravel pit in Sullivan County; Vulcan Materials 
Company’s Bass Lake sand and gravel pit in Starke County; 
and Martinsville Rockmakers, Inc.’s pit in Morgan County. The 
latter operated intermittently since its opening In 2007 and was 
affected by financial problems and two major floods in 2008. 

Stone, Crushed.—Several companies saw an increase in 
sales of high-calcium limestone as scrubber stone for coal- 
fired electric power plants because increased environmental 
regulations require installation of flue-gas desulfurization (FGD) 
systems. S. and G. Excavating, Inc. began production at a 
crushed stone quarry in Putnam County for scrubber stone and 
construction purposes. Carmeuse Lime & Stone completed its 
acquisition of Oglebay Norton Co., which included a ground- 
limestone operation in Porter County. Rogers Group, Inc. 
celebrated its 100th anniversary of operation. The company, 
which has aggregate operations in Alabama, Arkansas, Indiana, 
Kentucky, and Tennessee, began operations in Bloomington, 
IN, in 1908. No crushed stone quarries closed in Indiana during 
2008. 

Stone, Dimension.—The Indiana Limestone Institute of 
America indicated there were few changes from the previous 
year. Major projects centered on college, university, and high- 
end residential construction, including the new multidisciplinary 
science building on the Indiana University Bloomington 
campus, with stone provided by the Indiana Limestone 
Company. The Indiana Limestone Company also quarried 
stone, some of which was carved into letters or ornate figures 
by Indiana stone carvers for Yankee Stadium in New York and 
for renovations to the New York Times building. Stone sales 
for commercial construction decreased, reflecting changes in 
the overall economy. No new dimension stone quarries opened 
in 2008, nor were there expansions or closings. In late 2007, 
however, an abandoned dimension stone quarry in Lawrence 
County was reopened by Blackwell Limestone, Inc. Operating 
under the same ownership, BTI Crushed Stone Sales, LLC 
removed and crushed overburden at the quarry. BTI Crushed 
Stone continued to remove and crush overburden for Victor 
Oolitic Stone Company dimension limestone quarry in Monroe 
County. Dimension sandstone was also produced in Brown, 
Parke, and Spencer Counties. Fieldstone from Brown County 
was used primarily for landscaping; and stone from Parke and 
Spencer Counties was used for construction purposes. 


Metals 


Aluminum.— Alcoa Inc.’s Warrick Operations in Warrick 
County is one of the largest aluminum smelting and fabrication 
facilities in North America and employs more than 2,100 
people. Alcoa completed installation of a $500 million wet 
FGD technology (scrubbers) on all four power plant units that 
have been under construction since 2005. In May, the first of 
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four units started operations and all scrubbers were installed by 
yearend. The new scrubbers were expected to reduce emissions 
of sulfur dioxide by 98% and hydrochloric acid by 99% (Alcoa 
Inc., 2008). Further environmental enhancements to the Warrick 
plant were expected to be completed in 2010. The company 
installed a new rotary furnace that will separate recoverable 
aluminum from dross. Previously, the company hired other 
companies to do this task and the metal had to be transported 
elsewhere. In October, Alcoa announced plans to lay off about 
100 workers from its Warrick plant, owing primarily to a drop in 
aluminum prices. In April, Alcoa held its 3d Annual Community 
Meeting, a community outreach program focused on informing 
the community about its operations and initiatives, and receiving 
feedback. 

Iron and Steel.—In 2008, ArcelorMittal USA’s profits soared 
in the first half of the year, up by 35%, but dropped by 9% over 
the entire year. ArcelorMittal’s Indiana Harbor Mill in Lake 
County received an air permit from the Indiana Department of 
Environmental Management to allow installation of a pulverized 
coal injection system and supporting facilities and equipment. 
The company planned a $240 million expansion at its I/N 
Kote plant in St. Joseph County that would double current 
capacity of 450,000 metric tons (t) of hot-dip galvanized and 
galvannealed sheet and 410,000 t of electrogalvanized sheet 
(ArcelorMittal S.A., 2008). The galvanized steel plant is a joint 
venture with Japan-based Nippon Steel Corp. In December, 
the expansion was delayed owing to a decrease in demand 
for galvanized products. Also in December, the ArcelorMittal 
Burns Harbor plant in Porter County reached an agreement with 
union officials to institute a 32-hour work week for one-fourth 
of the employees. The company initially planned to lay off 
2,444 workers, but owing to this agreement, laid off only 490, 
about one-half of which were voluntary. Only the plate mill and 
coke ovens were to be kept in operation at Burns Harbor for 
an unspecified period of time. The cuts were in response to a 
decrease in demand for steel products. The company had already 
shut down its “D” blast furnace at Burns Harbor for a $100 
million reline. ArcelorMittal worked with international unions 
to set uniform safety standards throughout the company’s plants 
in 60 countries. The company was investigating the viability 
of producing wind power to generate electricity at its Indiana 
Harbor steel mill. 

In 2008, U.S. Steel Corp. indicated profits in its third quarter 
that tripled its 2007 net income. The company repurchased 
2 million shares of common stock for a total cost of $230 
million (U.S. Steel Corp., 2009). Owing to market conditions 
in December, the company announced plans to temporarily 
idle two mills and an iron ore mining and pelletizing facility 
and to temporarily consolidate production (U.S. Steel, 2008). 
Work continued at the Gary Works facilities in Lake County; 
however, the company released 800 contractors and made other 
cutbacks. In November, 75 employees at the Gary Works mill 
and finishing plant were laid off. Other cutbacks have also been 
made at the mill. Two blast furnaces at Gary Works remained 
idle for maintenance and production decreased at the other two 
furnaces. U.S. Steel was also investigating the feasibility of 
using wind power at its Gary Works facilities. 

Steel Dynamics, Inc. indicated strong sales early in the year, 
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nearly doubling 2007 production by mid-2008. This was in part 
owed to the Increased scrap metal sales resulting from the 2007 
purchase of OmniSource Corp., based in Fort Wayne, Allen 
County. Earnings were less than projected in the third quarter 
and Steel Dynamics experienced a loss in the fourth quarter 
because of the weakened economy, yet achieved record annual 
revenues for the entire year. The company, which had bought 
back 46 million shares of common stock since 2004, increased 
its common share repurchase program by 15 million shares in 
2008. 

Steel Dynamics continued the expansion of its Structural and 
Rail Division in Columbia City at a cost of about $320 million. 
In 2008, the company began the construction of a second 
casting facility to increase the supply of billets to the new 
rolling mill. The new rolling mill was completed in July and 
began producing smaller wide-flange beams and other structural 
shapes, such as angles and channels (Steel Dynamics, Inc., 
2009, p. 12). The second caster was expected to begin operation 
by yearend 2009 and would provide the added casting capacity 
needed to supply the rolling mills. 

Steel Dynamics, in association with Kobe Steel, Ltd., 
proceeded with construction of the Mesabi Nugget plant at Hoyt 
Lakes, MN. The facility was expected to produce 500,000 metric 
tons per year of high-grade iron nuggets (Steel Dynamics, Inc., 
2009, p. 3). Most of the iron nuggets were to be used at minimills 
owned by Steel Dynamics, mainly in Indiana. The $265 million 
facility was expected to be finished and begin production in the 
third quarter of 2009. Steel Dynamics purchased about 2,400 
hectares of iron-ore-bearing property near the plant, which 
were expected to provide a long-term supply of iron for nugget 
production (Steel Dynamics, Inc., 2009, p. 19). In Jeffersonville, 
a building was constructed to house the new coil-painting line 
at its Flat Roll Division. The new paint line began production of 
painted-gauge steel in 2008 and the annual capacity is 170,000 t 
of painted steel (Steel Dynamics, Inc., 2009, p. 11). The company 
also produced corrosion-resistant steel. Electric-arc furnaces in 
the Butler Flat-Roll mill in Butler County were upgraded with 
shells that were 1.5 meters taller than the previous shell (Steel 
Dynamics, Inc., 2009, p. 8). The capacity expansion for its 
Pittsboro mill in Hendricks County was delayed until early 2009, 
owing to equipment delivery delays. The Pittsboro expansion will 
increase the mill capacity by 50% (Steel Dynamics, Inc., 2008). 
In November, Steel Dynamics, Inc. donated $1.2 million to Ivy 
Tech Community College-Northeast in Fort Wayne. As a result, 
the college will name its newest building The Steel Dynamics 
Keith E. Busse Technology Center (Ivy Tech Foundation, 2008, 
p. 26). 

Nucor Corp.'s earnings in 2008 were mainly attributable to 
company acquisitions made in the past 2 years. Nucor's actual 
steel quantities shipped in 2008 decreased from 2007 levels. 

In June, Nucor announced the purchase agreement to acquire 
Ambassador Steel Corp. in Auburn, DeKalb County, for a 
purchase price of about $185 million (Nucor Corp., 2008). The 
company fabricates and distributes concrete reinforcing steel 
and other products. Nucor expected to double the company's 
production of concrete reinforcing steel and related products 
with the acquisition of Ambassador and Harris Steel, Inc. 
(acquired in 2007). 
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Government Programs and Awards 


In 2008, a first-bidding process took place to extend a 
2.8-kilometer segment of the I-69 extension between I-64 and 
S.R. 68; some trees and houses were cleared in Vanderburgh 
and Gibson Counties. In July, a groundbreaking ceremony was 
held. About $700 million in State funds over a 10-year period 
was earmarked for the I-69 extension project that will connect 
Indianapolis, in Marion County, to Evansville, in Vanderburgh 
County. The total project was expected to cost between $1.73 
and $1.83 billion. 

The IGS has been an active participant in the STATEMAP 
Program. STATEMAP is a component of the congressionally 
mandated National Cooperative Geologic Mapping Program 
(NCGMP), through which the USGS distributes Federal funds 
to support geologic mapping efforts through a competitive 
funding process. The NCGMP has three primary components: 
(1) FEDMAP, which funds Federal geologic mapping projects; 
(2) STATEMAP, which is a matching-funds grant program with 
State geological surveys; and (3) EDMAP, a matching-funds 
grant program with universities that has a goal to train the next 
generation of geologic mappers. The IGS published several 
geologic maps of interest to the industrial minerals industry 
during 2008: Geologic Map of the Bloomington 7.5-Minute 
Quadrangle (Thompson and others, 2008a); Preliminary 
Bedrock Geologic Map of the Oolitic 7.5-Minute Quadrangle, 
Indiana (Keith and others, 2008); Preliminary Bedrock Geologic 
Map of the Bartlettsville 7.5-Minute Quadrangle, Indiana 
(Thompson and others, 2008b); and Surficial Geology of the 
Eaton and Wheeling 7.5-Minute Quadrangles, Delaware County, 
Indiana (Karaffa, 2008). A series of shaded relief maps were 
published of the Boone, Brown, Grant, Hamilton, Hancock, 
Hendricks, Jefferson, Johnson, Madison, Marion, Monroe, 
Morgan, Shelby, and Vanderburgh Counties (Sowder and others, 
2008). In 2008, “A Preliminary Guide to the Responses of 
Geologic Materials in Indiana to Seismically Induced Ground 
Shaking” was published (Hill and others, 2008), as well a 
“Bibliography of Indiana Paleontology, 1831 to 2006” CD- 
ROM (Fall and others, 2008). The publications are available 
on the IGS Bookstore Web site at http://igs.indiana.edu/survey/ 
Bookstore/index.cfm. 

The Buzzi Unicem USA, Inc. plant at Greencastle in Putnam 
County received the Portland Cement Association Safety 
Innovation Award in the Milling/Grinding category for devising 
a safe method to change the position of valves on the silo 
from the ground instead of using a ladder, as had been done 
in the past. The National Stone, Sand and Gravel Association 
granted several awards to Indiana aggregate producers: Hanson 
Aggregates Midwest Region Harding Street quarry in Marion 
County won an Environmental Excellence Silver Award; 
Hanson Aggregates Midwest’s Putnamville and Limedale 
quarries in Putnam County won Environmental Excellence 
Bronze Awards; four Rogers Group, Inc.’s quarries, including 
Mitchell Crushed Stone (Mitchell, IN), Morgan County Sand 
and Gravel (Martinsville, IN), Newton County Stone (Kentland, 
IN), and Sieboldt quarry (Springville, IN), won Excellence in 
Community Relations Bronze Awards. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN INDIANA"? 


(Thousand metric tons and thousand dollars) 


2006 
Mineral Quantity 

Cement, portland 3,030 
Clays, common 779 
Gemstones, natural NA 
Sand and gravel, construction 29,300 
Stone: 

Crushed 59.300 

Dimension 233 
Combined values of cement (masonry), clays (ball), 

gypsum (crude), lime, peat, sand and gravel (industrial) XX 

Total XX 


"Estimated. 'Revised. NA Not available. XX Not applicable. 


2007 2008 
Value Quantity Value Quantity Value 

267,000 * 2,980 263,000 * 2,590 226,000 * 

16,400 624 8,980 ' 667 8,080 

4 NA 4 NA 4 

153,000 28,300 ' 153,000 23,200 138,000 

352,000 57,800 ' 383,000 ' 52,400 353,000 

39,000 236 37,800 203 35,600 

159,000 XX 139,000 ` XX 130,000 

986,000 XX 985,000 ' XX 891,000 


"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


"Data are rounded to three significant digits; may not add to totals shown. 
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TABLE 2 
INDIANA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone’ 77" 51,000" $329,000 ' 81 47,700 $320,000 
Dolomite | 17 6,720 53,700 13 4,700 33,300 
Total XX 57,800 ' 383,000 ' XX 52,400 353,000 


‘Revised. XX Not applicable. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 


TABLE 3 
INDIANA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1' inch): 
Macadam W W 
Riprap and jetty stone 705 6,410 
Filter stone 245 1,810 
Other coarse aggregate 1,710 9,040 
Coarse aggregate, graded: 
Concrete aggregate, coarse 1,460 13,100 
Bituminous aggregate, coarse 2,170 19,900 
Bituminous surface-treatment aggregate 1,220 10,700 
Railroad ballast 133 1,360 
Other graded coarse aggregate 5,480 32,500 
Fine aggregate LZ inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal 217 1,530 
Screening, undesignated 238 819 
Other fine aggregate 1,940 10,100 
Coarse and fine aggregates: 
Graded road base or subbase 2,940 19,400 
Unpaved road surfacing 257 2,010 
Crusher run or fill or waste 2,030 7,850 
Other coarse and fine aggregates 3,860 22,600 
Other construction materials 14 153 
Agricultural: 
Limestone 1,210 7,290 
Other agricultural uses 2 13 
Chemical and metallurgical: 
Cement manufacture 4,180 22,400 
Lime manufacture W W 
Sulfur oxide removal W W 
Special: 
Whiting or whiting substitute W W 
Other fillers or extenders W W 
Other miscellaneous uses and specified uses not listed 314 1,670 
Unspecified: 
Reported 14,300 119,000 
Estimated 4,100 27,000 
Total 52,400 353,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
[Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
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TABLE 4 
INDIANA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+12 inch)’ 517 4,280 W W W W 

Coarse aggregate, graded" 4,800 40,200 1,120 10,500 4,550 26,800 

Fine aggregate (-?5 inch) 734 4,590 W W W W 

Coarse and fine aggregates” 2,780 — 15,100 1,990 ` 11,600 4310 25,100 

Other construction materials -- -- 14 153 -- -- 
Agricultural W W W W W W 
Chemical and metallurgical' W W W W 5,300 23,300 
Special W W -- -- W W 
Other miscellaneous uses 314 1,670 -- -- -- -- 
Unspecified:” 

Reported 3,860 25,300 6,970 67,600 3,500 25,900 

Estimated 938 6,200 1,100 7,200 2,000 14,000 

Total 14,500 101,000 14,700 121,000 23,200 131,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 

?Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and 
other graded coarse aggregate. 

“Includes stone sand (bituminous mix or seal), stone sand (concrete), screening (undesignated), and other fine aggregate. 
“Includes crusher run or fill or waste, graded road base or subbase, unpaved road surfacing, and other coarse and fine aggregates. 
“Includes agricultural limestone, and other agricultural uses. 

"Includes cement and lime manufacture, and sulfur oxide removal. 

"Includes whiting or whiting substitute and other fillers or extenders. 

Reported and estimated production without a breakdown by end use. 


TABLE 5 
INDIANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 5,750 $32,000 $5.57 
Plaster and gunite sands 34 405 11.91 
Concrete products (blocks, bricks, pipe, decorative, etc.) 226 2,250 9.96 
Asphaltic concrete aggregates and other bituminous mixtures 1,420 8,110 5.72 
Road base and coverings’ 1,050 6,890 6.60 
Fill 2.960 14,900 5.04 
Snow and ice control 359 1.390 3.87 
Other miscellaneous uses? 105 352 3.35 
Golf course 3 25 8.33 
Unspecified:* 
Reported 2,770 18,700 6.75 
Estimated 8,600 53,000 6.23 
Total or average 23,200 138,000 5.96 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes road and other stabilization (cement). 

"Includes filtration. 

*Reported and estimated production without a breakdown by end use. 
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TABLE 6 
INDIANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 

Use Quantity Value 
Concrete aggregate and concrete products Li 7,330 
Asphaltic concrete aggregates and other bituminous mixtures ` 2. SPN 
Road base and coverings? 544 3,800 
Fill 678 2,870 
Other miscellaneous uses“ 152 454 
Unspecified:” 
Reported 341 2,110 
Estimated 1,500 9,400 
Total 5,470 28,600 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes plaster and gunite sands. 
*Includes road and other stabilization (cement). 
‘Includes filtration, golf course, and snow and ice control. 


"Reported and estimated production without a breakdown by end use. 
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District 2 
Quantity Value 
2,140 15,500 
W W 
392 2,300 
2,190 11,600 
660 3,330 
2,210 15,300 
3,400 21,000 
11,000 69,100 


District 3 
Quantity Value 
2,120 11,800 
W W 
109 796 
92 438 
585 3,460 
218 1,260 
3,700 23,000 
6,780 40,500 
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THE MINERAL INDUSTRY OF IOWA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Iowa 
Geological Survey and Land Quality Bureau for collecting information on all nonfuel minerals. 


In 2008, Iowa's nonfuel raw mineral production! was valued at 
$680 million, based upon annual U.S. Geological Survey data. 
This was a $13 million, or 1.9%, decrease in the State’s total 
nonfuel mineral production value from that of 2007, which 
followed a $12 million, or 1.7%, decrease in 2007 from that 

of 2006. Though the State’s total production value decreased, 
the State rose to 31st in rank from 32nd in 2007 among the 50 
States in total nonfuel mineral production value and accounted 
for less than 1% of the U.S. total. With a population of nearly 

3 million, the per capita production value of the State’s nonfuel 
mineral industry was $227, making the State 16th in the Nation 
on a per capita basis. 


"The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


Crushed stone, portland cement, construction sand and 
gravel, lime, and crude gypsum (in descending order of value) 
were Iowa's leading nonfuel mineral commodities in 2008, 
accounting for more than 99% of the State's total nonfuel 
mineral production value. Significant increases took place in 
the production values of crushed stone (up 6%), lime (up 11%), 
and masonry cement (up 13%), with the production value of 
crushed stone up by more than $18 million. The total increase in 
production value, however, was offset by significant decreases 
in the production values of other mineral commodities, 
including portland cement, construction sand and gravel, crude 
gypsum, and common clays (table 1). 

Since 2005, Iowa has continued to be second among the 18 
crude gypsum-producing States. The State continued to rank 
among the top 20 producing States for crushed stone, portland 
cement, construction sand and gravel, and lime. No metals 
were mined in Iowa; the State's metal production, including 
molybdenum and raw steel, came from the processing of 
materials acquired from other domestic and foreign sources. 


TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN IOWA" 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Clays, common 356 
Gemstones, natural NA 
Peat W 
Sand and gravel, construction 18,400 
Stone, crushed 37,500 ' 
Combined values of cement, gypsum (crude), lime, sand 

and gravel (industrial), and values indicated by symbol 

W XX 

Total XX 


2007 2008 

Value Quantity Value Quantity Value 
2,750 331 2,630 269 1,140 
3 NA 3 NA 3 
60 W W W W 
91,300 17,100 94,000 15,600 88,400 
298,000 ' 35,500 ' 286,000 * 37,800 304,000 
313,000 XX 311,000 XX 286,000 
705,000 ' XX 693,000 ' XX 680,000 


‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


^Data are rounded to no more than three si gnificant digits; may not add to totals shown. 
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Type 
Limestone” 


Miscellaneous stone 


Total 
"Revised. -- Zero. 


TABLE 2 


IOWA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 
Number Quantity 
of (thousand 
199 ' 35,500 ' 
XX 35,500 ' 


Value 
(thousands) 
$286,000 * 


$286,000 ' 


"Data are rounded to no more than three significant digits. 


2008 
Number Quantity 
of (thousand 
quarries metric tons) 
201 37,800 
l 39 
XX 37,800 


Value 


quarries metric tons) (thousands) 
$304,000 
202 


$304,000 


2]ncludes limestone-dolomite reported with no distinction between the two. 


TABLE 3 
IOWA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 
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Use Quantity Value 
Construction: 
Coarse aggregate (+1 inch): 
Macadam 688 4,690 
Riprap and jetty stone 319 4,230 
Filter stone 289 3,770 
Other coarse aggregate 238 2,700 
Coarse aggregate, graded: 
Concrete aggregate, coarse 2,110 20,600 
Bituminous aggregate, coarse 541 4,680 
Bituminous surface-treatment aggregate 190 1,560 
Railroad ballast 38 345 
Other graded coarse aggregate 285 2,680 
Fine aggregate (-% inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal W W 
Screening, undesignated 300 1,560 
Other fine aggregate | 8 59 
Coarse and fine aggregates: 
Graded road base or subbase 4,700 42,200 
Unpaved road surfacing W W 
Crusher run or fill or waste W W 
Roofing granules W W 
Other coarse and fine aggregates 426 3,780 
Other construction materials 280 3,240 
Agricultural: 
Limestone W W 
Poultry grit and mineral food W W 
Other agricultural uses W W 
Chemical and metallurgical: 
Cement manufacture W W 
Lime manufacture W W 
Flux stone W W 
Glass manufacture W W 
Other miscellaneous uses and specified uses not listed 59 228 
Unspecified: 
Reported 10,100 86,300 
Estimated 7,400 59,000 
Total 37,800 304,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


; Reported and estimated production without a breakdown by end use. 
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TABLE 4 


IOWA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


© Districts 1 and2? —— 


Use Quantity Value Quantity 

Construction: 
Coarse aggregate (+1 inch) 705 5,450 336 
Coarse aggregate, graded" 1310 — 11,500 1,270 
Fine aggregate (-% inch)? W W W 
Coarse and fine aggregate" 2,090 19,900 2,070 
Other construction materials 216 1,950 64 
Agricultural’ 165 1,070 717 
Chemical and metallurgical" W W W 
Other miscellaneous uses -- -- 59 

Unspecified:’ 
Reported 3,460 29,600 4,130 
Estimated 2,300 19,000 2,400 
Total 13,200 95,000 13,400 
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__ Districts 3 and4? 


Value 


3,830 
12,000 
W 
16,800 
1,290 
7,290 
W 

228 


35,400 
19,000 
109,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
Data are rounded to no more than three significant digits; may not add to totals shown. 


"Specified districts are combined to avoid disclosing company proprietary data. 


*Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 


Quantity 


. Districts 5 and 6^ 


Value 


6,030 
5,990 
2,040 
37,200 
2,600 


21,300 
21,000 
96,400 


Unspecified districts 
Quantity Value 

5 70 

32 300 

62 323 

367 3,250 

30 211 

496 4,150 


* Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, railroad ballast, and other 


graded coarse aggregate. 


`Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregate. 


“Includes crusher run or fill or waste, graded road base or subbase, roofing granules, unpaved road surfacing, and other coarse and fine 


aggregates. 


"Includes agricultural limestone, poultry grit and mineral food, and other agricultural uses. 


*Includes cement, lime, and glass manufacture, and flux stone. 
?Reported and estimated production without a breakdown by end use. 


TABLE 5 
IOWA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value 
Use metric tons) (thousands) 
Concrete aggregate (including concrete sand) 1,910 $12,000 
Concrete products (blocks, bricks, pipe, decorative, etc.) 70 444 
Asphaltic concrete aggregates and other bituminous mixtures - 141 586 
Road base and coverings” 1,920 7.270 
Fill 63] 2,390 
Snow and ice control 75 760 
Other miscellaneous uses" 69 573 
Unspecified: 
Reported 8,130 49,000 
Estimated 2,700 15,000 
Total or average 15,600 88,400 


Unit 

value 
$6.29 
6.34 
4.16 
3.80 
3.79 
10.13 
8.30 


6.03 
5.68 
5.65 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes plaster and gunite sands. 


*Includes road and other stabilization (lime). 
*Includes railroad ballast. 


"Reported and estimated production without a breakdown by end use. 
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TABLE 6 
IOWA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 Districts 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregate and concrete products? 433 3,010 59] 3,670 126 862 
Asphaltic concrete aggregates and and road base materials" 767 2,930 689 2,110 301 1,370 
Fill 236 739 77 307 137 708 
Other miscellaneous uses" 15 80 68 527 35 245 
Unspecified:? 
Reported 2,240 12,400 132 678 5,210 32,200 
Estimated 462 2,600 515 2,900 40 230 
Total 4,160 21,800 2,070 10,200 5,850 35,600 
District 4 District 5 District 6 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregate and concrete products? 427 3,040 -- -- 404 1,900 
Asphaltic concrete aggregates and and road base materials? W W -- -- W W 
Fill W W -- -- W W 
Other miscellaneous uses* 94 730 -- -- 311 1,250 
Unspecified:” 
Reported 161 1,260 207 1,180 174 1,300 
Estimated 553 3,100 60 338 1,100 6,000 
Total 1,240 8,170 267 1,520 1,950 10,500 
Unspecified districts 
Use Quantity Value 
Concrete aggregate and concrete products’ -- -- 
Asphaltic concrete aggregates and and road base materials? 101 591 
Fill -- -- 
Other miscellaneous uses” e ge 
Unspecified:” 
Reported -- -- 
Estimated -- -- 
Total 101 591 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes plaster and gunite sands. 

*Includes road and other stabilization (lime). 

“Includes railroad ballast and snow and ice control. 

"Reported and estimated production without a breakdown by end use. 


17.4 U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2008 


Digitized by Gooqle 


suorje1odo 


[BIOUIU Jo uongnuoouoo 


[OAvIS pue pues uononnsuoo 
datz 

Eu 

ojrorumd pue əoorumq 
pues [errsnpug 
umi[2H 

jue[d umsdÁo 
unsdÁr) 

quea s Jo[[n.T 
ouojspues UOISUSUIG 
Əuolsəutrt| UOISUSWIG 
əuols pəusrro 

Áe[o uourtuoo 


jue[d juaw 


ma 
PS-d 
Td 
SO 
Avy) 


wy 


(sease Bui3npoid jediouisg) 
STOSWAS 1VU3NIIN 


Auepunog LOUISID janes6 


pue pues/euojs pəusni9 
Mu 

uge? 

Asepunog Ajuno4) 


(IN3931 


`(800Z) Aanung je2180j08*) `s'n/AəAns [e2180j08*) sesuey :a2unog 


uonoefo4d ease jenba suaqiy 


[ T | T | 


SJ9j9UIO|l4 001 o G2 0 


DS 
JHINVWOD OS 
YINWNS Ise H388V9 < some MHV19 3QV3lN 
dío 
DS G 
NVWSNDI DS VMOI 
OS DS 
UH guod 
b "P ug 
SOHVMOH 
DS OS 


Td 
SO 


3330H3H9 


DS TG 


°H 
DS 
QuvM3Ss SN3A31S NOLYOWN 
DS 
D 
9H 
TI3SVH INVH9 NOLNVIS 


ON3Y 


DS 
per (H0434V1S DS e 
- Mu LU nes ` DS ANN 
9 `-- "S NVIW3900H 
SO Td 
mod NOSH3ONVI 434409 JSVH) = NOLIIWVH 
S3. T? E og SI Nosuauagw | wes 3918 OS oH 
NOAT A6? DS 
¿ INV] | pg | up | 9S 
INVIW | NNJN VÀ SO H ps °H NOLYV A313389 
SO SJ dii SO 3NHVS — Liste 
——— NOSNINIIG) 5s HIHOMSTI3 
P OS DS NISSNY Se x: 
33NAWHS [LG SO 0378 3409 NV901 39VTIVM 
33SNnv8vM S am. £ 
SO . 
SIS VMVLLO 
ee OQNVAM Wosudsdart~----- NIOONIT 
< y "TG 
HIHONN3AV31 


INYOSSO ee 
SO SVWOHL 


9 EN 


DS 
S TISHOLIW SJ00H NERIS 
anon m 
Ken) Z 
DS 
SƏ 
DS wind HLIWS SdITIIHd 
9ngnday TBAgr 
SO 


NVINH3HS DS 
DS 


NOLYON 
pg ung | HnlV330Q 


THE MINERAL INDUSTRY OF KANSAS 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Kansas Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Kansas’ nonfuel raw mineral production! was valued 
at $1.12 billion, based upon annual U.S. Geological Survey 
(USGS) data. This represented an increase of $43.5 million, 
or 496, from the State's total nonfuel mineral production value 
of 2007, following a $98 million, or 1096, increase from 2006 
to 2007. The State rose to 22d from 23rd in rank among the 
50 States in total nonfuel mineral production value, of which 
Kansas accounted for nearly 1.696 of the U.S. total. 

Grade-A helium remained Kansas' leading mineral 
commodity by value in 2008, accounting for more than 34% 
of the State's total nonfuel mineral value. The four leading 
mineral commodities by value, Grade-A helium, portland 
cement, crushed stone, and salt (in order of decreasing value), 
accounted for more than 88% of the total mineral production 
value. The increase in total mineral production value in 2008 
was led by a $68 million increase in the value of Grade-A 
helium. As raw material, energy, and distribution costs rose in 
2008, helium suppliers increased the price of helium owing 
to their increased production costs, accounting for the 21.6% 
increase in production value. With a greater than 10% decrease 
in quantity produced, Grade-A helium's unit value increase 
by 35%. The unit price of crude helium increased drastically, 
further explaining the increase in the price of Grade-A helium 
(data withheld—company proprietary data), as Grade-A is 
produced from processed crude helium. The production value of 
salt increase by more than $20 million and increases in values 
took place in crude helium, dimension stone, fuller's earth clay, 
Grade-A helium, industrial sand and gravel, masonry cement, 
and pumice and pumicite. 

In 2008, decreases in production value took place in crude 
helium, common clays (down by 25%) and portland cement 
(down by 13%). Smaller, yet significant, decreases in production 
value took place in crushed stone and construction sand and 
gravel as well (table 1). All mineral commodities that decreased 
in 2008 are heavily consumed in housing and construction 
markets, thus, as the U.S. housing and construction markets 
faltered in 2008, so did the production of these commodities. 

Kansas continued to lead the Nation in helium production, 
in crude (of two producing States) and Grade-A (of seven 
producing States) helium. In fact, the State produced 61% of 
the total amount of Grade-A helium in the United States. In 
2008, Kansas remained 5th in salt production, 7th in pumice 
and pumicite production, and 12th in the production of crude 


"The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of August, 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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gypsum. The State rose in rank from 10th to 9th in fuller's 
earth clay, from 14th to 12th in common clay, and climbed 
three ranks in crushed stone production. Furthermore, Kansas 
dropped in rank from 12th to 13th in the quantity of portland 
cement produced in 2008 and from 19th to 22d in dimension 
stone production. In 2008, Kansas continued to solely produce 
industrial minerals, as it has since 1970. 

The following narrative information was provided by the 
Kansas Geological Survey (KGS)’. 


Mine Development, Employment, and Reclamation Awards 


During 2008 there were a total of 1,136 mining sites in 
Kansas for nonfuel minerals, with 137 private companies 
operating at 479 sites, and 59 county government operations 
operating at 657 sites. This represented an increase of private 
operators from 2007 of 3 operators and 15 mining sites, while 
the same number of county governments (59) had mining 
operations in 2008 as existed in 2007, with an increase of 6 
mining locations. 

Mining of nonfuel minerals during 2008 resulted in 312 
hectares (ha) mined and 170 ha that were reclaimed during the 
year. Since the State nonfuel mining reclamation program under 
State control was started in on July 1, 1994, there have been 
a total of 1,980 ha of mined land reclaimed and released from 
regulatory review (Dennis Baker, Land Reclamation Program 
Manager, Kansas Conservation Commission, written commun., 
March 23, 2009). 

Data concerning employment in the Kansas mining industry 
has been provided by the Labor Market Information Services 
of the Kansas Department of Labor. During 2008, the mining 
industry totaled 1,199 employees, having an average annual 
salary of $41,807. These figures represented an increase in 
average annual salary of 4.0%, and an increase of 1.4% in 
the total number of mining employees in the State from the 
equivalent 2007 numbers. 

The recipient of the “Kansas Governor's Mined Land 
Reclamation Award" for 2008 was Midwest Minerals, Inc., for 
reclamation operations at its Plant #5 in Pittsburg, KS. Bayer 
Construction Company, Inc., of Manhattan, KS, recipient of the 
2007 award, went on to win the national “Non-coal Reclamation 
Award” in 2008, given by the National Association of State 
Land Reclamationists, for reclamation operations at its Moore 
Quarry in Riley County. 


Government Activities 


The 2008 Kansas Geological Survey Field Conference, which 
is designed to give policymakers a broader, more-informed 


?Daniel R. Suchy, a geologist at the Kansas Geological Survey, authored the 
text of the State’s mineral industry information provided by that agency. 


18.1 


perspective of natural resource issues useful in formulating 
policies, was organized and led primarily by members of the 
Kansas Geological Survey and cosponsored with several other 
State agencies. The conference’s theme centered around natural 
resource and environmental issues in north-central Kansas, 
including, aggregate resources, conservation easements, road 
and bridge construction, water supply issues and controversies, 
and wind farms. Information on the field conference, including 
background material, is available from the Kansas Geological 
Survey (Lyle and others, 2008). 

A major geologic mapping program by the KGS and 
supported in part by the STATEMAP program of the National 
Cooperative Geologic Mapping Program (NCGMP) continued 
during 2008. Geologic mapping in 2008 was conducted in 
Dickinson, McPherson, Morris, and Reno Counties, with a new 
mapping project started in Harvey County. Additional geologic 
mapping in the EDMAP program of the NCGMP was conducted 
in Doniphan and Republic Counties by the University of Kansas 


in cooperation with the KGS. New geologic maps published 


. by the KGS in 2008 include a map of Crawford County (West 


and others, 2008) and a new geologic map of Kansas, which, 

in part, used data compiled from county maps developed 

under the STATEMAP program (Kansas Geological Survey, 
2008). Several additional county geologic maps for which field 
geologic mapping has been completed were in various stages of 
preparation and review during the year. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN KANSAS? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2006 
Mineral Quantity 

Cement, portland 3,000 
Clays, common 697 
Gemstones, natural NA 
Helium, Grade-A million cubic meters 85 
Salt 2,600 
Sand and gravel, construction 12,100 
Stone: 

Crushed 23,300 

Dimension 13 * 
Combined values of cement (masonry), clays 

(fuller's earth), gypsum (crude), helium (crude), 

pumice and pumicite, sand and gravel (industrial) XX 

Total XX 


"Estimated. "Revised. NA Not available. XX Not applicable. 


2007 2008 
Value Quantity Value Quantity Value 

286,000 * 2,760 282,000 * 2,400 246,000 * 

7,440 563 3,830 548 2,840 

] NA l NA l 

245,000 88 316,000 79 384,000 

144,000 2,870 158,000 3,010 178,000 

50,000 10,700 49,600 9,930 49,000 

181,000 23,400 ' 199,000 ' 23,000 180,000 

1,930 ' 14° 1,990 ' 20 2,560 

63,100 XX 67,200 XX 78,400 

979,000 * XX 1,080,000 * XX 1,120,000 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


?Data are rounded to three significant digits; may not add to totals shown. 
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TABLE 2 
KANSAS: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone 129 ' 22,800‘ $193,000 ' 127 21,700 $171,000 
Miscellaneous stone 2 603 5,460 3 1,370 8,620 
Total XX 23,400 * 199,000 ' XX 23,000 180,000 


"Revised. XX Not applicable. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 3 
KANSAS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1' inch): 
Riprap and jetty stone 46 444 
Filter stone W W 
Other coarse aggregate 106 533 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 
Bituminous aggregate, coarse W W 
Railroad ballast W W 
Other graded coarse aggregate 2,810 17,100 
Fine aggregate (-*⁄4 inch): 
Stone sand, bituminous mix or seal W W 
Screening, undesignated 91 628 
Other fine aggregate 3 18 
Coarse and fine aggregates: 
Graded road base or subbase 1,250 9,410 
Unpaved road surfacing W W 
Crusher run or fill or waste W W 
Other coarse and fine aggregates 313 2,280 
Other construction materials 34 123 
Agricultural: 
Limestone W W 
Other agricultural uses W W 
Chemical and metallurgical, cement manufacture W W 
Unspecified: 
Reported 7,450 63,400 
Estimated 8,200 66,000 
Total 23,000 180,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
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TABLE 4 


KANSAS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT? 


Use 
Construction: 


(Thousand metric tons and thousand dollars) 


Coarse aggregate (+1!⁄; inch)” 
Coarse aggregate, graded" 


Fine aggregate (-*⁄4 inch)” 
Coarse and fine aggregate" 
Other construction materials 


Agricultural” 
Chemical and metallurgical? 


Unspecified:? 


Reported 
Estimated 
Total 


Construction: 


Coarse aggregate (+1 inch)? 


Coarse aggregate, graded" 
Fine aggregate (-74 inch)” 
Coarse and fine aggregate" 
Other construction materials 
Agricultural’ 
Chemical and metallurgical? 
Unspecified:’ 
Reported 
Estimated 
Total 


District | District 2 District 3 
Quantity Value Quantity Value Quantity Value 
W W 14 150 W W 
W W W W W W 
67 438 W W W W 
W W 611 4,260 W W 
32 106 -- -- -- -- 
228 671 240 1,260 W W 
2,990 25,100 1,700 14,200 -- -- 
3,400 27,000 241 1,900 -- -- 
7,850 60,600 4,300 31,000 202 1,090 
Districts 5 and 6!° 
Quantity Value 
144 845 
W W 
W W 
1,040 7,170 
2 17 
W W 
W W 
2,760 24,100 
4,600 37,000 
10,700 87,100 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 


[Data are rounded to no more than three significant digits; may not add to totals shown. 


No production for District 4. 


“Includes filter stone, riprap and jetty stone, and other coarse aggregate. 


“Includes concrete aggregate (coarse), bituminous aggregate (coarse), railroad ballast, and other graded coarse aggregate. 
"Includes screening (undesignated), stone sand (bituminous mix or seal), and other fine aggregate. 


“Includes crusher run or fill or waste, graded road base or subbase, unpaved road surfacing, and other coarse and fine aggregates. 
"Includes agricultural limestone and other agricultural uses. 


8 
Includes cement manufacture. 


Reported and estimated production without a breakdown by end use. 
Specified districts are combined to avoid disclosing company proprietary data. 
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TABLE 5 
KANSAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY' 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate and concrete products 1,910 $10,000 $5.26 
Plaster and gunite sands 35 235 6.71 
Asphaltic concrete aggregates and other bituminous mixtures 409 2,150 5.26 
Road base and coverings’ 1,660 6,300 3.80 
Fill 1,040 3,430 3.30 
Snow and ice control 94 550 5.85 
Other miscellaneous uses? 306 1,540 5.04 
Unspecified:* B 
Reported 965 7,520 7.80 
S Estimated ` | 3,500 17,000 4.90 
Total or average 9.930 49,000 4.93 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes road and other stabilization (cement and lime). 


j[ncludes filtration and railroad ballast. 
*Reported and estimated production without a breakdown by end use. 


TABLE 6 
KANSAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


District 1 Districts 2 and 3 District 4 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregate and concrete products’ 545 3,290 409 2,520 403 1,640 
Asphaltic concrete aggregates and road base materials 141 914 537 2,550 749 2,490 
Fill 238 1,020 150 734 119 242 
Other miscellaneous uses! 288 815 48 487 49 708 
Unspec Bed 

Reported -- -- 105 511 365 4,690 
— Estimated 1,800 8,600 493 2,400 240 1,200 

Total 2,970 14,700 1,740 9,210 1,930 10,900 

District 5’ Unspecified districts 
Quantity Value Quantity Value 

Concrete aggregate and concrete products” 583 2,810 - = 
Asphaltic concrete aggregates and road base materials’ 642 2,510 D Gs 
Fill 531 1.440 -- -- 
Other miscellaneous uses” 14 83 = -- 
Unspecified:° 

Reported 480 2,200 25 121 
__ Estimated ee I 1,000 ` 5,000 -- =: 

Total 3,260 14,000 25 121 
-- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Specified districts are combined to avoid disclosing company proprietary data. 
*Includes plaster and gunite sands. 

^Includes road and other stabilization (cement and lime). 

“Includes filtration, railroad ballast, and snow and ice control. 

"Reported and estimated production without a breakdown by end use. 

"No production for District 6. 
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THE MINERAL INDUSTRY OF KENTUCKY 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Kentucky Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Kentucky’s nonfuel raw mineral production! was 
valued at $776 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a 2% decrease from the State’s 
total nonfuel mineral production value of $791 million in 2007, 
and followed a $23 million, or 3%, decrease in the State’s value 
from 2006 to 2007. Kentucky was 28th (27th in 2007) in rank 
among the 50 States in total nonfuel mineral production value, 
accounting for more than 1% of the U.S. total, yet, per capita, 
the State ranked 21st in the Nation in its minerals industry’s 
value of nonfuel mineral production; with a population of nearly 
4.28 million, the value of production, per capita, was about 
$181. 

In 2008, crushed stone continued to be Kentucky’s leading 
nonfuel mineral commodity, accounting for 53% of the State’s 
nonfuel raw mineral production value. Lime was second 
(withheld—company proprietary data), followed by portland 
cement (withheld—company proprietary data) and construction 
sand and gravel. These four mineral commodities accounted 
for about 98% of the State’s total nonfuel mineral production 
value. Kentucky’s decrease in total nonfuel mineral production 
value was the result of the decrease in the majority of the 
State’s mineral commodities. The largest decrease in value 
took place in crushed stone, down by $21 million, followed 
by construction sand and gravel, down by almost $7 million, 
and portland cement (withheld—company proprietary data). 
Smaller, yet significant, decreases also took place in masonry 
cement and ball clay (withheld—company proprietary data). 
Common clays production value rose, despite a decrease in the 
quantity produced. The only mineral commodity to increase in 
production and value was lime (withheld—company proprietary 
data). 

In 2008, Kentucky continued to rank 3d in the quantities 
of lime produced, 4th in the production of ball clay, and the 
State produced significant quantities of crushed stone (12th 
in rank), common clays (19th in rank), and portland cement 
(19th in rank). Additionally, primary aluminum and raw steel 
were produced from materials obtained from other domestic 
and foreign sources. Kentucky remained the Nation's leading 
producer of primary aluminum. 

The following narrative information was provided by the 
Kentucky Geological Survey? (KGS). 


'The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as 1s applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of June 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

"Warren H. Anderson, Geologist and Principal Investigator with the Kentucky 
Geological Survey, submitted the text of the State mineral industry information 
provided by that State agency. 
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Overview 


Kentucky continued to be the leading State in underground 
limestone production in 2008. Crushed stone production 
decreased to 51 million metric tons (Mt), down by 9% from 
that of 2007. The production value of crushed stone decreased 
by 5% owing to the rise in value of raw materials. Construction 
sand and gravel production was 7.6 Mt, with a production 
value of about $42 million, representing a 16% decrease in 
production and a 14% decrease in production value from those 
of 2007. The production and value of ball clays similarly 
decreased. Production data for ball clays, cement, and lime 
were proprietary data, but the combined production value for 
these mineral commodities increased by 396 in 2008 from that 
of 2007. Synthetic graphite continued to be produced in several 
Kentucky counties. Gemstone production values increased from 
that of 2007, partly thought to be the result of an increase in the 
harvest of shell used as seed for pearls. 


Employment 


An average of 7,484 individuals were employed in Kentucky's 
steel industry during 2008, according to the Kentucky Cabinet 
for Economic Development. In 2008, the major steel employers 
in the State were North American Stainless, Gallatin County 
(1,350 employees); AK Steel Corp., Boyd County (936 
employees); Mubea, Inc., Boone County (688 employees); 
Gallatin Steel Co., Gallatin County (423 employees); IPSCO 
Tubulars Kentucky, Inc., Campbell County (324 employees); 
Aichi Forge USA, Inc., Scott County (320 employees); Stephens 
Pipe & Supply, LLC, Russell County (320 employees); Sypris 
Solution, Inc., Jefferson County (310 employees); Gerdau 
Ameristeel Corp., Marshall County (200 employees); and Kobe 
Aluminum Automotive Products, LLC, Warren County (200 
employees) (Kentucky Cabinet for Economic Development, 
2009, p. 5). 


Exploration and Mine Development Activities 


In 2008, Hastie Mining and Trucking Co. and Moodie 
Minerals Co. continued an exploration program in the Western 
Kentucky fluorspar district to obtain the necessary permits to 
open a fluorite mine. Core drilling results from the Klondike 
Mine in Livingston County showed that several cores contained 
a high percentage of fluorspar. The companies planned to 
continue the process of obtaining the regulatory approval 
necessary to open a mine in 2010. 

Hilltop-Ingleside Mine, LLC planned to open an underground 
limestone mine on the property owned by East Kentucky 
Power Company in Mason County. Hilltop expected to add 
approximately 35 new jobs and begin operations in 2010. Kay 
and Kay Quarry Division opened a new limestone quarry at 


Barnesburg, northeast of Somerset in Pulaski County. The stone 
was used for agricultural purposes and construction. 

Superior Graphite, Hopkinsville, K Y, producer of carbon 
products and graphite, completed its silicon carbide armor tile 
plant. With the new capability, Superior was able to Increased 
production of silicon carbide powder and ceramic armor tiles. 
Superior expected to increase employment with the expansion. 

Felkers Brothers Corp. located in Glasgow, Barren County, 
producer of stainless steel pipe and tubes, expanded its 
steel-related facilities in 2008, with an investment of $300,000 
(Kentucky Cabinet for Economic Development, 2009, p. 22). 


Commodity Review 
Industrial Minerals 


Lime.—Alpha Natural Resources Inc. sold its interest in 
the Gallatin Materials, LLC Lime Plant located at the Sterling 
Materials Mine, in Verona, KY, to Mississippi Lime Co. The 
plant began in the first quarter of 2008. The lime plant produced 
bulk lime for industrial use and processed about 250,000 metric 
tons per year of high-calcium quicklime for industrial use. An 
additional lime kiln was planned for 2009 if market conditions 
warranted. 


Government Programs and Activities 


The Kentucky Geological Survey’s new Minerals Web site 
(http://www.uky.edu/KGS/) provides introductory information 
on the mineral resources of the State. KGS continued to work 
on a long-term project of a minerals database to allow the user 
to search specific information on mineral deposits. Information 


on mineral deposits such as mine maps, cross sections, ore grade 


analysis, and log data were scanned and incorporated into the 
database. The database can be searched using a specific site 
location to provide detailed information to the user. 

In 2008, KGS completed the development of a digital 
database and Web site of geologic information for digital 
1:100,000-scale maps for the State. This Web site allows a user 
to download various types of geologic maps and data to create 
custom maps (Kentucky Geological Survey, 2008). 

The University of Kentucky continued State-funded research 
efforts in carbon sequestration issues, powerplants and their 
impact on nearby underground limestone mining operations. 
The Kentucky Consortium for Carbon Sequestration was formed 
to evaluate the potential for drilling a well in western Kentucky 
to test the sequestration potential in deeper rocks. There were 
several projects in Boone and Hancock Counties to inject carbon 
dioxide (CO,) deep into the surface to test the storage capability 
of deeper rocks in the State. Limited amounts of CO, will be 
injected into these wells in an effort to monitor the subsurface 
fluid behavior and the migration of the fluid. Further information 
about carbon sequestration is available on the KGS Web site at 
http://www.uky.edu/KGS/kyccs/. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN KENTUCKY? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 
Clays, common 1,000 
Gemstones, natural NA 
Sand and gravel, construction 10,100 
Stone, crushed 60,100 
Combined values of cement, clays (ball), lime XX 
Total XX 


"Revised. NA Not available. XX Not applicable. 


2007 2008 

Value Quantity Value Quantity Value 
5,140 598 3,720 419 8,170 
48 NA 48 NA 173 
54,400 9,070 48,300 7,600 41,600 
443,000 56,000 ' 432,000 ' 51,000 411,000 
311,000 XX 307,000 XX 315,000 
814,000 XX 791,000 ' XX 776,000 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


"Data are rounded to three significant digits; may not add to totals shown. 
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TABLE 2 
KENTUCKY: CRUSHED STONE SOLD OR USED, BY TYPE! 


"Revised. 
"Data are rounded to no more than three significant digits. 
?Includes limestone-dolomite reported with no distinction between the two. 


TABLE 3 
KENTUCKY: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity 
Construction: i 
Coarse aggregate (+1 inch): 
Macadam W 
Riprap and jetty stone 1,180 
Filter stone W 
Other coarse aggregate 3,560 
Coarse aggregate, graded: 
Concrete aggregate, coarse 1,240 
Bituminous aggregate, coarse l 1,640 
Bituminous surface-treatment aggregate 370 
Railroad ballast E 361 
Other graded coarse aggregate 5,170 
_ Fine aggregate (%4 inch): ` 
Stone sand, concrete W 
Stone sand, bituminous mix or seal W 
Screening, undesignated 4,000 
Other fine aggregate 1,930 
Coarse and fine aggregates: 
Graded road base or subbase 6,140 
Unpaved road surfacing 248 
Crusher run or fill or waste 480 
Other coarse and fine aggregates 2,960 
Other construction materials = 3 
Agriculture, limestone I I W 
Chemical and metallurgical: 
Lime manufacture W 
Flux stone W 
Sulfur oxide removal W 
Special, mine dusting or acid water treatment W 
Other miscellaneous uses and specified uses not listed l 
Unspecified:° 
Reported 9,700 
Estimated 9,200 
Total 51,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
"Reported and estimated production without a breakdown by end use. 


2007" 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone? 94 56,000 $432,000 95 51,000 $411,000 


Value 


W 
1,250 
W 
30,200 


10,200 
16,700 
3,040 
2,830 
49,900 


TABLE 4 
KENTUCKY: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT”? 


(Thousand metric tons and thousand dollars) 


Districts 1 and 2 Districts 3 and 4 
Use Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+1 inch)’ 862 7,140 4,060 37,200 

Coarse aggregate, graded" 3,480 30,700 5,300 52,000 

Fine aggregate (-% inch)” 938 8,020 5,730 34,300 

Coarse and fine aggregate” 2,170 15,200 7,650 51,100 

Other construction materials 3 10 -- -- 
Agricultural’ W W W W 
Chemical and metallurgical W W W W 
Special" W W Te - 
Other miscellaneous uses and specified uses not listed -- -- l 9 
Unspec Bed "P 

Reported 6,370 58,200 3,330 29,000 

Estimated 3,500 30,000 5.600 47,000 

Total 18,100 154,000 32,900 258,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 

‘Data are rounded to no more than three significant digits; may not add to totals shown. 

*Specified districts are combined to avoid disclosing company proprietary data. 

*Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 

“Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad 
ballast, and other graded aggregate. 

“Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregate. 
“Includes crusher run or fill or waste, graded road base or subbase, unpaved road surfacing, and other coarse and fine 
aggregates. 

"Includes limestone. 

*ÓIncludes lime manufacture, flux stone, and sulfur oxide removal. 

"Includes mine dusting or acid water treatment. 

Reported and estimated production without a breakdown by end use. 


TABLE 5 
KENTUCKY: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY! 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 5,560 $30,800 $5.54 
Asphaltic concrete aggregates and road base materials 163 820 5.03 
Fill 275 1,150 4.20 
Other miscellaneous uses 6 70 11.67 
Unspecified: 
Reported 281 2,270 8.06 
Estimated 1,300 6,500 4.96 
Total or average 7,600 41,600 5.47 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
*Reported and estimated production without a breakdown by end use. 
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TABLE 6 
KENTUCKY: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregate (including concrete sand) W W -- -- W W 
Asphaltic concrete aggregates and other bituminous mixtures W W (2) (2) W W 
Fill W W -- -- W W 
Other miscellaneous uses 1,040 4,350 -- -- 4,930 28,200 
Unspecified:’ 
Reported -- -- -- -- 281 2,270 
Estimated 870 4,300 (2) (2) 170 830 
Total 1,910 8,660 183 966 5,380 31,300 
District 4 


Quantity Value 
Concrete aggregate (including concrete sand) = - 
Asphaltic concrete aggregates and other bituminous mixtures - = = 
Fl (2) (2) 
Other miscellaneous uses x í í - M 


Unspecified:? 
Reported -- -- 
Estimated (2) (2) 
Total 127 619 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 

2Withheld to avoid disclosing company proprietary data; included in “Total.” 

*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF LOUISIANA 


In 2008, Louisiana’s nonfuel raw mineral production! was 
valued at $618 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a $56 million, or 10%, increase 
from the State’s total nonfuel mineral value for 2007, which was 
up $94 million, or 20%, from that of 2006. Louisiana ranked 
34th among the 50 States in total nonfuel mineral production 
value, and accounted for slightly less than 1% of the U.S. total. 
Yet, per capita, the State ranked 28th in the Nation in its mineral 
industry’s nonfuel mineral production; with a population of 
about 4.5 million, the value of production was about $139 per 
capita. 

In 2008, salt, accounting for about 37% of the State’s total 
nonfuel mineral value, was the leading nonfuel raw mineral, 
Surpassing construction sand and gravel, which had led the 
State since 2006. Construction sand and gravel was the second 
leading mineral commodity, accounting for 36% of the State’s 


"The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of June 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


total mineral value, which was followed by crushed stone? 
(data withheld—company proprietary data). Industrial sand and 
gravel and common clays accounted for about 4% and more 
than 296, respectively, of the State's nonfuel mineral production 
value, followed by crude gypsum, lime, and natural gemstones. 
Raw steel was also produced in the State, however, from 
materials obtained from other domestic and foreign sources. 

In 2008, increases in the production values of crushed stone, 
industrial sand and gravel, and salt led the State's increase in 
nonfuel mineral production value for the year. A 5% increase in 
the production of salt led to a $51 million, or 28%, increase in 
the commodity's value, while a 18% increase in industrial sand 
and gravel production resulted in a $2 million, or 9% increase, 
in its value. The largest decreases in production value took place 
in the mineral commodity construction sand and gravel, down 
by about $11 million, or 596. Smaller, yet significant, decreases 
also took place in common clays, crude gypsum, and lime. 

Louisiana continued to be the leading salt-producing State, 
accounting for 30.7% of the national total. The State also 
remained 11th in the production of crude gypsum and 16th in 
the production of construction sand and gravel. Louisiana rose 
in rank to 13th from 15th in the production of common clay 
and to 14th from 17th in the production of industrial sand and 
gravel. 


2Crushed stone quantity and value data were mostly from that of imported 
materials sold through sales yards, not from materials mined within the State 
(except for a relatively small portion of crushed shell mined instate). State 
and district tables for crushed stone were discontinued in 2005 in order to not 
disclose company proprietary data. 


TABLE | 


NONFUEL RAW MINERAL PRODUCTION IN LOUISIANA! ? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Clays, common 563 
Gemstones, natural NA 
Salt 12,300 
Sand and gravel: 

Construction ` I MEM B 23,300 

Industrial 663 
Combined values of gypsum (crude), lime, stone 

(crushed limestone and sandstone) XX 

Total XX 


"Revised. NA Not available. XX Not applicable. 


2007 2008 

Value Quantity Value Quantity Value 
23,700 552 13,800 509 12,900 
7 NA 7 NA 7 
143,000 13,900 180,000 14,600 231,000 
188,000 25,700 ' 235,000 ' 22,200 224,000 
16,100 635 21,200 748 23,100 
97,300 ' XX 112,000 ' XX 128,000 
468,000 ' XX 562,000 ' XX 618,000 


"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


“Data are rounded to three significant digits; may not add to totals shown. 
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TABLE 2 


LOUISIANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


Use 


C : 


oncrete aggregate and concrete products 


Asphaltic concrete aggregates and other bituminous mixtures 


Road base and coverings 
Fill 


O š 


ther miscellaneous uses 


U | 


nspecified: 
Reported 
Estimated 

Total or average 


Quantity 
(thousand Value Unit 
metric tons) (thousands) value 
7,490 $73,000 $9.75 
157 1,580 10.08 
1,100 25,100 22.87 
1,210 3,290 2.72 
77 1,560 20.31 
1,870 16,100 8.64 
10,000 103,000 10.03 
22,200 224,000 10.09 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes plaster and gunite sands. 
"Includes railroad ballast. 


*Reported and estimated production without a breakdown by end use. 


TABLE 3 


LOUISIANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


Districts 1 and 2? 


Use Quantity 
Concrete aggregate and concrete products" 1,730 
Asphaltic concrete aggregates and road base materials 915 
Fil W 
Other miscellaneous uses? — — č č 965 
Unspecified? 2-2 T T 00000 
Reported 1.340 
Estimated 4,900 
To 9 890 


Value 
17,800 
21,300 

w 


3,490 


11,400 
50,000 
104,000 


District 3 Unspecified districts 
Quantity Value Quantity Value 

5,760 55,200 -- -- 

340 5,430 5 = 

W W = = 

322 1,360 -- -- 

l 5 529 4,710 

5.300 54,000 -- -- 

11,800 115,000 529 4,710 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


*Specified districts are combined to avoid disclosing company proprietary data. 


*Includes plaster and gunite sands. 
“Includes railroad ballast. 


Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF MAINE 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Maine 
Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Maine’s nonfuel raw mineral production! was valued 
at $158 million, based upon annual U.S. Geological Survey data. 
This was a $19 million, or 10.7%, decrease from the State’s total 
production value in 2007, $177 million, which was up 9.3% 
from a total of $162 million in 2006. The large majority of the 
State’s nonfuel mineral production resulted from the mining and 
production of construction minerals and materials—construction 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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sand and gravel, portland cement, crushed stone, and dimension 
granite, in descending order of total production value. 

Construction sand and gravel and crushed stone accounted for 
63% of Maine’s total nonfuel raw mineral production value in 
2008, down from 68% in 2007. Both mineral commodities saw 
decreases in quantities produced and total production value, with 
a combined 1.8 million fewer metric tons produced in 2008 than 
2007 and with a decrease of over $20 million. Slight increases 
in production values were seen with portland cement, peat, and 
dimension stone. The quantity of dimension stone produced was 
up about 15% from that of 2007 (table 1). In 2008, Maine rose 
from 5th to 4th in the quantity of peat produced. One company 
in southern Maine continued to produce molybdenum and 
tungsten products from sources originating from outside of the 
State. 


21.1 


21.2 


TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN MAINE"? 


(Thousand metric tons and thousand 
2006 
Mineral Quantity Value 

Gemstone, naturals NA 275 
Sand and gravel, construction 10,400 62,400 
Stone: 

Crushed 5,340 41,500 

Dimension 6 1,640 
Combined values of cement, clays (common), peat XX 56,300 ' 

Total XX 162,000 


‘Revised. NA Not available. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including cons 
2Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 


MAINE: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 
Number Quantity 
of (thousand Value 

Type quarries metric tons) (thousands) 
Limestone 5 1,780 $12,100 
Granite 6 1,810 16,500 
Sandstone & Quartzite 3 402 3,650 
Miscellaneous stone 7 678 ' 5,550 
Total XX 4,680 ' 37,700 


'Revised. XX Not applicable. 


dollars) 
2007 
Quantity Value 
NA 277 
10,900 ' 83,100 ' 
4,680 ' 37,700 ' 
6 1,580 
XX 53,900 ' 
XX 177,000 ' 
umption by producers). 
2008 
Number Quantity 
of (thousand 
quarries metric tons) 
5 1,580 
I 7 1,630 
3 427 
i 5 319 
i XX 3,960 


Data are rounded to no more than three significant digits; may not add to totals shown. 
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2008 


Quantity 
NA 


9,820 


3,960 
7 

XX 
XX 


Value 
(thousands) 
$11,100 
15,800 
3,750 
2,650 
33,300 


Value 
282 


67,000 


33,300 
1,720 
56,000 
158,000 
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TABLE 3 


MAINE: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity 
Construction: 
Coarse aggregate (+1 inch): 
Riprap and jetty stone 18 
Filter stone W 
Other coarse aggregate 75 
Coarse aggregate, graded: 
Railroad ballast W 
Other graded coarse aggregate 126 
Fine aggregate (-*% inch): 
Stone sand, concrete W 
Screening, undesignated 105 
Other fine aggregate 8 
Coarse and fine aggregates: 
Graded road base or subbase 120 
Other coarse and fine aggregates 1,800 
Chemical and metallurgical, cement manufacture W 
Unspecified, estimated" 1,000 
Total 3,960 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Estimated production without a breakdown by end use. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
^Includes railroad ballast. 


: Reported and estimated production without a breakdown by end use. 


TABLE 4 
MAINE: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value 
Use metric tons) (thousands) 
Concrete aggregate (including concrete sand) 580 $3,190 
Concrete products (blocks, bricks, pipe, decorative, etc.) 5 45 
Asphaltic concrete aggregates and other bituminous mixtures 708 11,800 
Road base and coverings 1,800 11,500 
Road stabilization (cement and lime) 38 220 
Fill 633 2,250 
Snow and ice control 140 786 
Other miscellaneous uses’ 29 443 
Unspecified:° 
Reported 539 3,990 
Estimated 5,400 33,000 
Total or average 9,820 67,000 


Value 


Unit 

value 
$5.50 
9.00 
16.69 
6.41 
5.79 
3.55 
5.61 
15.28 


7.41 
6.11 
6.82 
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THe MINERAL INDUSTRY OF MARYLAND 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Maryland Department of the Environment, Minerals, Oil, and Gas Division, for collecting information on all nonfuel minerals. 


In 2008, Maryland’s nonfuel raw mineral production! was 
valued at $353 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a decrease of $319 million, or 
almost 48%, from the State's total of $672 million in 2007, 
which followed a $10 million, or 1.5%, increase from $662 
million in 2006. The State, which from 2005-07 had ranked 33d, 
ranked 36th among the 50 States in total nonfuel raw mineral 
production value. Because data for portland and masonry 
cement, common clays, and industrial sand and gravel are 
withheld (company proprietary data), the actual total value for 
the State is higher than that reported in table 1. 


The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the [Internet at URL http://minerals.usgs.gov/minerals. 


Crushed stone, construction sand and gravel, and dimension 
stone, based upon value, were Maryland's leading nonfuel 
raw mineral commodities, the first two of which accounted 
for approximately 99% of the State's publishable total nonfuel 
mineral production value. In 2008, the production value of 
construction sand and gravel increased by $3 million dollars, 
though production was down just over 396, or 400,000 metric 
tons, from that of 2007. The quantity of crushed stone produced 
was down by more than 6 million metric tons and the production 
value was down by about $57 million. These decreases, in 
addition to the withholding of certain mineral commodities, 
accounted for the significant decrease between the State's total 
mineral production value from 2007 to 2008 (table 1). 

All nonfuel mineral commodities mined in Maryland were 
industrial minerals. All metal production, especially that of 
raw steel, consisted of the processing and refining of materials 
received from other domestic and foreign sources. One company 
produced titanium dioxide pigment at a plant between the cities 
of Baltimore and Annapolis. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN MARYLAND"? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Cement: 

Masonry W 

Portland 2,650 
Clays, common 286 
Gemstones, natural NA 
Sand and gravel: 

Construction 11,900 

Industrial -- 
Stone: 

Crushed — | — | mE 33,100 

Dimension 5' 

Total XX 


2007 2008 

Value Quantity Value Quantity Value 
w W W W W 
237,000 * 3,000 265,000 * W W 
851 173 W W W 
] NA ] NA l 
96,700 12,400 ' 123,000 ' 12,000 126,000 
-- -- -- w W 
327,000 ' 31,100 ' 282,000 ' 24,800 225,000 
873 ' 17° 2,680 ' 8 1,740 
662,000 ' XX 672,000 ' XX 353,000 


“Estimated. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; excluded from “Total.” XX Not applicable. -- Zero. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


“Data are rounded to three significant digits; may not add to totals shown. 
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TABLE 2 
MARYLAND: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 

Limestone? 20 19,700‘ $157,000 ' 16 15,500 $131,000 
Granite 4 6,610 ' 66,900 ' 3 4,400 40,600 
Traprock 3' 4,040 ' 46,500 ' 3 4,100 45,300 
Sandstone & Quartzite 2 152 1,710 4 153 1,810 
Miscellaneous stone 3' 569 ' 9,790 ' 3 676 6,510 
Total XX 31,100 ' 282,000 ' XX 24,800 225,000 


‘Revised. XX Not applicable. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes limestone-dolomite reported with no distinction between the two. 


TABLE 3 
MARYLAND: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1 inch): 
Riprap and jetty stone W W 
Other coarse aggregate 849 9,730 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 
Bituminous aggregate, coarse W W 
Bituminous surface-treatment aggregate W W 
Railroad ballast W W 
Other graded coarse aggregate 3,620 38,600 
Fine aggregate (-% inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal W W 
Screening, undesignated W W 
Other fine aggregate 1,150 8,100 
Coarse and fine aggregates: 
Graded road base or subbase W W 
Crusher run or fill or waste W W 
Other coarse and fine aggregates 3,220 27,400 
Other construction materials 154 1,600 
Agricultural, limestone W W 
Chemical and metallurgical: 
Cement manufacture W W 
Sulfur oxide removal W W 
Special: 
Asphalt fillers or extenders W W 
Other fillers or extenders W W 
Unspecified: 
Reported 2,670 36,000 
Estimated 4,200 38,000 
Total 24,800 225,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Reported and estimated production without a breakdown by end use. 
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TABLE 4 


MARYLAND: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 

Use Quantity Value 

Construction: 
Coarse aggregate (17^ inch)? W W 
Coarse aggregate, graded" W W 
Fine aggregate (-% inch)’ W W 
Coarse and fine aggregate" W W 
Other construction materials 3 36 
Agricultural S E 
Chemical and metallurgical' W W 
Special SS T 

Unspecified:’ 
Reported 1,410 16,400 
Estimated 536 5,000 
Total 3,310 29,400 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes riprap and jetty stone and other coarse aggregate. 


*Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, 


railroad ballast, and other graded coarse aggregate. 


District 2 District 3 
Quantity Value Quantity Value 
926 10,200 W W 
7,340 59,200 W W 
1,460 12,500 W W 
2,700 25,100 W W 
151 1,570 -- -- 
W W -- -- 
W W -- -- 
W W W W 
1,170 18,800 93 868 
3,500 32,000 110 1,000 
17,600 162,000 3,960 34,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 


“Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregate. 
“Includes crusher run or fill or waste, graded road base or subbase, and other coarse and fine aggregates. 


Includes limestone. 
"Includes cement manufacture and sulfur oxide removal. 


"Includes asphalt fillers or extenders and other fillers or extenders. 


Reported and estimated production without a breakdown by end use. 


TABLE 5 


MARYLAND: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY?” 


Use 

Concrete aggregate and concrete products 
Plaster and gunite sands 
Asphaltic concrete aggregates and road base materials 
Road and other stabilization (cement ) 
Road and other stabilization (lime) 
Fill’ 
Unspecified:* 

Reported 

Estimated 

Total or average 


Quantity 
(thousand 
metric tons) 


6,010 
30 
62 
24 
40 
1,060 


120 
4,700 
12,000 


Value 
(thousands) 
$69,700 
330 
459 
312 
612 
3,960 


1,650 
49,000 
126,000 


Unit 

value 
$11.61 
11.00 
7.40 
13.00 
15.30 
3.74 


13.75 
10.42 
10.46 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes production from District of Columbia sales yard. 
?Includes golf course and snow and ice control. 


*Reported and estimated production without a breakdown by end use. 
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TABLE 6 


MARYLAND’: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT”? 


(Thousand metric tons and thousand dollars) 


Districts 1 and 2 


Use Quantity 

Concrete aggregate and concrete products" 4,730 
Asphaltic concrete aggregates and road base materials” W 
Fill" 830 
Reported 105 
Estimated = = ee. 910 
Total 6,570 


Value 
57,900 
w 
3,750 


1,350 
9,500 
72,500 


District 3 Unspecified districts 
Quantity Value Quantity Value 

1,280 11,600 29 555 

W W -- -- 

353 1,590 -- -- 

16 304 -- -- 

3,800 39,500 -- -- 

5,440 52,900 29 555 


W Withheld to avoid disclosing company proprietary data; included in“Fill.“ -- Zero. 


Includes production from District of Columbia sales yard. 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


*Specified districts are combined to avoid disclosing company proprietary data. 


“Includes plaster and gunite sands. 
“Includes road and other stabilization (cement and lime) 
“Includes golf course and snow and ice control. 


"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF MASSACHUSETTS 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Massachusetts Office of the State Geologist for collecting information on all nonfuel minerals. 


In 2008, Massachusetts nonfuel raw mineral production! was 
valued at $242 million, based upon annual U.S. Geological 
Survey data. This was a $51 million, or a 17%, decrease from 
the State’s total nonfuel mineral value in 2007, which then 
had increased by $3 million, up by 1% from that of 2006. 

The State’s leading nonfuel mineral commodities were, in 
descending order of production value, crushed stone and 
construction sand and gravel, accounting for 97% of the State’s 
total reported value. Because production value data for lime 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


and for common clays have been withheld, the State’s actual 
total nonfuel mineral values for 2006—08 are higher than those 
reported in table 1. 

In 2008, all of the State’s mineral commodities experienced 
a decline in quantities produced and production value. In 
descending order, the greatest decreases were seen with 
construction sand and gravel, crushed stone, and dimension 
stone, for a combined decrease of over 6 million metric tons 
from 2007. Though unit prices were up in 2008, the reduced 
production for these commodities lowered the total production 
value by more than $32 million, $14 million, and almost $5 
million, or about 23%, 10%, and 40%, respectively, from 2007 
(table 1). 

In 2008, Massachusetts ranked 10th, down from 4th, among 
the 37 dimension stone-producing States for quantity produced. 
The State accounted for just over 1% of the Nation’s total 
production of construction sand and gravel and just less than 1% 
of its crushed stone production. 


TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN MASSACHUSETTS"? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Clays, common 36 
Gemstones, natural NA 
Lime W 
Sand and gravel, construction 17,600 
Stone: 

Crushed 13,700 ' 

Dimension 89 ' 

Total XX 


2007 2008 

Value Quantity Value Quantity Value 
W 31 W 24 W 
l NA l NA l 
W W W W W 
134,000 15,800 ' 141,000 ' 11,200 109,000 
145,000 ' 12,300 ' 140,000 ' 10,900 126,000 
11,700 ' 98 ' 12,000 ' 53 7,140 
290,000 ' XX 293,000 ' XX 242,000 


‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; excluded from “Total.” XX Not applicable. 


"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


"Data are rounded to three significant digits; may not add to totals shown. 
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TABLE 2 
MASSACHUSETTS: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 

Limestone" 3 946 $19,600 4 768 $16,900 
Granite 10 5.120 ' 51,800 ` 11 3,300 35,200 
Traprock 16 5,010 * 54,800 ' 19 5,570 59,400 
Miscellaneous stone 5' 1,230 ' 13,900 ' 6 1,220 14,100 
Total XX 12,300 ' 140,000 ' XX 10,900 126,000 


"Revised. XX Not applicable. 


Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes limestone-dolomite reported with no distinction between the two. 


TABLE 3 


MASSACHUSETTS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 
Coarse aggregate (1! inch): 


Riprap and jetty stone 


Other coarse aggregate 


Railroad ballast 
Other graded coarse aggregate 


Graded road base or subbase 


Unpaved road surfacing 


Terrazzo and exposed aggregate 


Other coarse and fine aggregates 
Other construction materials 


Limestone 


Poultry grit and and mineral food 
Chemical and metallurgical: 


Lime manufacture 
Flux stone 


Special, other fillers or extenders 
Unspecified: 


Reported 


Estimated 


Total 


Quantity 


W 


9A 


Coarse aggregate, graded: 


Coarse and fine aggregates: 


Agricultural: 


10,900 


W Withheld to avoid disclosing company proprietary data; included in "Total." 
[Data are rounded to no more than three significant digits; may not add to totals shown. 
"Reported and estimated production without a breakdown by end use. 
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Value 


TABLE 4 


MASSACHUSETTS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT' 


Use 

Construction: 

Coarse aggregate (17^ inch)’ 

Coarse aggregate, graded” 

Coarse and fine aggregates" 

Other construction materials 
Agricultural" 
Chemical and metallurgical® 
Special’ 
Unspecified:" 

Reported 

Estimated 

Total 


(Thousand metric tons and thousand dollars) 


District 1 


Quantity Value 


W W 
W W 
15 1,220 
W W 
W W 
W W 


1,500 17,000 
2,200 33,400 


Quantity 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 


[Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes riprap and jetty stone and other coarse aggregate. 


*Includes railroad ballast and other graded coarse aggregate. 


‘Includes graded road base or subbase, unpaved road surfacing, terrazzo and exposed aggregate, 


and other coarse and fine aggregates. 


“Includes limestone and poultry grit and mineral food. 


°Includes lime manufacture and flux stone. 


"Includes other fillers or extenders. 


‘Reported and estimated production without a breakdown by end use. 


TABLE 5 


MASSACHUSETTS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


Use 


BY MAJOR USE CATEGORY! 


Concrete aggregate (including concrete sand) 


Concrete products (blocks, bricks, pipe, decorative, etc.) 
Asphaltic concrete aggregates and other bituminous mixtures 


Road base and coverings” 


Fill 
Snow and ice control 
Filtration 


4 
Other miscellaneous uses 


Unspecified:" 


Reported 
Estimated 
Total or average 


District 2 District 3 
Value Quantity Value 
W W W W 
W W W W 
W W W W 
847 7,460 1,050 10,100 
-- -- 3,830 41,100 
970 11,000 1,700 19,000 
1,850 19,100 6,810 73,200 
Quantity m 
(thousand Value Unit 
metric tons) (thousands) value 
1,890 $20,000 $10.59 
111 1,060 9.51 
940 13,300 14.13 
473 5,300 11.21 
1,020 4,980 4.87 
226 2,790 12.35 
101 1,150 11.38 
70 594 8.49 
794 6,510 8.20 
5,600 53,000 9.53 
11,200 109,000 9.71 


"Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes plaster and gunite sands. 


*Includes road and other stabilization (cement). 


*Includes golf course, railroad ballast, and roofing granules. 
Reported and estimated production without a breakdown by end use. 
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TABLE 6 


MASSACHUSETTS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 
Use Quantity Value 

Concrete aggregates and concrete products” 497 6,310 
Asphaltic concrete aggregates and road base materials? 260 3,840 
Fill 589 2,830 
Snow and ice control 51 690 
Other miscellaneous uses" 29 220 
Unspecified:? 

Reported 502 3,730 

Estimated 960 9,200 

Total 2,890 26,800 


District 2 District 3 
Quantity Value Quantity Value 

250 2,150 1,220 12,300 
420 5,260 733 9,480 
234 1,160 199 983 
117 1,310 58 786 

70 829 72 693 
212 2,310 80 467 


570 5,400 4,000 39,000 
1,910 18,800 6,410 63,300 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 
*Includes road and other stabilization (cement). 


‘Includes filtration, golf course, railroad ballast, and roofing granules. 
Reported and estimated production without a breakdown by end use. 
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‘THE MINERAL INDUSTRY OF MICHIGAN 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Michigan Department of Environmental Quality, Office of Geological Survey, for collecting information on all nonfuel 


minerals. 


In 2008, Michigan’s nonfuel raw mineral production! was 
valued at $1.99 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was a $19.7 million, or 1%, increase 
from the State’s total nonfuel mineral production value for 2007, 
which had increased by $23.8 million, or 1.2%, from 2006 to 
2007. With 2.8% of the U.S. total, the State remained ranked 
12th in 2008 (11th in 2006) among the 50 States in total nonfuel 
mineral production value. 

Michigan continued to be the Nation’s second leading 
iron-ore-producing State in 2008, based upon quantity and 
value. Iron ore remained Michigan’s leading nonfuel mineral 
commodity by value followed, in descending order of value, by 
portland cement, construction sand and gravel, salt, magnesium 
compounds, and crushed stone. The combined values of these 
six mineral commodities accounted for more than 94% of the 
State’s nonfuel raw mineral production value (table 1). 

In 2008, increases in the values of iron ore, salt, lime, and 
magnesium compounds led the increase in Michigan’s total 
nonfuel mineral production value. The production value of 
iron ore increased by 11%. Iron ore consumption in China 
was the major factor for the growing international iron ore 
industry in 2008 (Jorgenson, 2009). Salt production value 
rose by 15%, coinciding with a 58% increase in quantity 
produced. The production value of lime increased by 44% with 
a 52% increase in quantity produced, resulting in the greatest 
percentage increases in both value and quantity in the State for 
any mineral commodity. The value of magnesium compounds 
rose by 7%. The production values for these four mineral 
commodities (iron ore, salt, lime, and magnesium compounds) 
were withheld to avoid disclosing company proprietary data. 
The most substantial decreases took place in portland cement, 
crushed stone, and construction sand and gravel and was owed 
to the slowdown in U.S. construction in 2007 and 2008. The 
value of Portland cement fell by $35 million, or 7%; crushed 
stone was down $28.7 million, or 22%, with a 21% decrease in 
quantity produced; construction sand and gravel value fell by 
$22.4 million while the quantity produced fell by 22%. Smaller, 
yet significant, decreases also took place in masonry cement, 
potash, and industrial sand and gravel. 

Michigan remained the Nation’s leading magnesium 
compounds-producing State in 2008. The State rose in rank 
from 7th to 6th in salt production and from 15th to 13th in lime 
production. Michigan continued to rank third in potash 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at http://minerals.usgs.gov/minerals. 
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production, fourth in construction sand and gravel, fifth in 
portland cement, and eighth in industrial sand and gravel. The 
State dropped in rank from 3d to 7th in peat, from 8th to 9th in 
gypsum, and from 9th to 10th in masonry cement production. 
The State also dropped in rank in common clay and crushed 
stone. 

Michigan continued to produce raw steel, production of which 
decreased by 10.5%, to 4.76 million metric tons (Mt), which 
was 21.2% less than that produced in 2006. Michigan produced 
5.2% of U.S. raw steel total in 2008 and 5.4% of U.S. raw steel 
total 1n 2007 (American Iron and Steel Institute, 2008, p. 74). 

The following narrative information was provided by the 
Michigan Department of Environmental Quality (MDEQ), 
Office of the Geological Survey (MOGS) Michigan Geological 
Survey, and the Michigan Department of Natural Resources 
(MDNR), Forest Management Division.? Production data and 
other information in the following text are those reported by the 
MOGS and the MDNR, based upon those agencies' research, 
surveys, and estimates. Mineral production data may differ from 
production figures reported to the USGS. 


Overview 


Michigan's nonmetallic mineral industry activity was affected 
by the U.S. economic recession in 2007, and activities were 
comparatively restrained in 2008. Low levels of roadbuilding 
and construction contributed to a slowdown in the aggregates, 
cement, and gypsum industries, as well as some others. Metallic 
mineral mining consisted of the production of iron ore and 
pellets from two large open pit mines in Marquette County. 

One old copper mine in Ontonagon County produced limited 
quantities of copper minerals for sale as specimens to hobby 
mineral collectors and museums. Steel production at several 
facilities was mostly dependent upon Michigan's automobile 
industry. Copper ingots shipped from Canada continued to be 
refined at the electrolytic refinery in Ontonagon County. 


Commodity Review 
Metallic Minerals 


Iron Ore.—Cliffs Natural Resources Inc., formerly 
Cleveland-Cliffs Inc., operated two open pit iron ore mines 
(the Empire Mine and the Tilden Mine) in Marquette County 
on the Marquette Iron Range as the Cleveland-Cliffs Michigan 
Operations. Most of the iron ore was produced in the form of 


2The text of the State mineral industry information was compiled and edited 
by Milton A. Gere, Jr., Geologist and Supervisor, Metallic and Nonmetallic 
Mineral and Underground Gas Storage Leasing Unit, Mineral and Land 
Management Section, Forest Management Division, Michigan Department of 
Natural Resources. 
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fluxed iron ore pellets (Cliffs Natural Resources, Inc., 20083). 
The Tilden Mine was the only iron ore processing plant in the 
world that processed both hematite and magnetite ores. Cliffs 
announced it invested $30 million in 2007 in new mining 
equipment and expected to invest $26 million in 2008 in new 
equipment and tailings basin construction. 

Cliffs’ board of directors approved capital projects at the 
Empire and Tilden Mines that would include $290 million of 
incremental capital investment (Cleveland-Cliffs, Inc, 2008b). 
The investments were expected to allow the Empire Mine, 
previously expected to exhaust its ore reserves by 2011, to 
produce at the rate of 3 Mt of iron ore per year (Mt/yr) through 
2017 and to increase the Tilden Mine’s production capacity by 
2 Mt/yr to 10.2 Mt/yr. Tilden’s current production rate of 8.1 
Mt/yr was expected to last for 30 years. Increased production 
at the Empire and Tilden Mines could allow Cleveland-Cliffs 
to fulfill its contracts as well as provide additional pellets to be 
sold on the spot market. Cliffs’ subsidiary, Renewafuel, LLC, 
announced plans to build a biomass fuel production facility in 
Marquette, MI. The plant was expected to produce 140,000 t of 
high-energy, low-emission biofuel cubes from wood byproducts, 
corn stalks, grasses, energy crops, and other materials. Some of 
the fuel was proposed to replace some of the coal used in Cliffs’ 
nearby iron ore pellet kilns and a local power plant. Operation 
of the facility was expected to begin in early 2009 (Cleveland- 
Cliffs, Inc, 2008c). 

The United Steelworkers Union announced a tentative 
4-year agreement with Cliffs at four mines, including the 
Empire and Tilden Mines. The Union reported this was the 
first time it successfully removed the cap on retirees’ health 
care (Kosich, 2008). Cleveland-Cliffs, Inc merged with Alpha 
Natural Resources, Inc. to form Cliffs Natural Resources, Inc. 
(Cleveland-Cliffs Inc, 2008a). In November, Cliffs Natural 
Resources, Inc. reported anticipated production curtailments 
and, in compliance with the U.S. Department of Labor’s 
Worker Adjustment and Retraining Notification Act, the 
company notified the United Steelworkers Union in four 
operating locations of potential production curtailments and 
employee reductions. Cliffs Natural Resources’ partnership 
mines, including the Empire and Tilden Mines, were subject to 
approval of the reduction by the company’s mining partners. 
Combined, the Empire and Tilden Mines had an annual 
production capacity of more than 13 Mt of pellets (Cliffs 
Natural Resources Inc., 2008b). By yearend, Cliffs Natural 
Resources announced production cuts at its six North American 
iron mines and one coal mine owing to market uncertainties 
and a global decline in steel demand. The company reported 
that, in 2009, it had contractual obligations for about 24.4 Mt of 
ore, or 75%, of its 2008 expected sales volume (Cliffs Natural 
Resources Inc., 2008c). 

Nickel and Copper.—Kennecott Eagle Minerals Co. 
completed purchasing the old Humboldt Mill. The company 
planned to clean up and rehabilitate the old mill to crush 
1,400 to 1,800 t of tons per day (t/d) of ore at the facility. The 
$80 million project was expected to utilize 100 construction 
contractors to rehabilitate the mill and to generate 50 full-time 
jobs to operate the mill once rehabilitated. Ore will be trucked 
to the mill from the company's mines for crushing, milling, and 
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concentration. No smelting will be done on site. The company 
expected there were additional exploration sites on the Upper 
Peninsula and the mill could provide long-term potential for 

any future mines. The mill would reduce costs by increasing the 
concentration of ore, thereby reducing the overall quantity of ore 
to be shipped offsite for further refinement (Pepin, 2008b). 

In December 2007, the MDEQ issued an air-use mining 
permit and groundwater-discharge permits to Kennecott's Eagle 
Project (nickel) Mine near Marquette (McCann, 2007). The 
Eagle Project continued to face opposition 1n 2008 as Kennecott 
sought additional permits, including a surface-use lease that was 
granted by the MDEQ in February (Pepin, 20082). A 15-member 
advisory panel, consisting of company, county, township, and 
interest group officials, has been meeting quarterly since 2004 to 
consider the Eagle Project. 

Aquila Resources, Inc. announced the results of its drill 
program of 44,000 meters (m) in 203 new drill holes. The 
massive sulfide deposit near Stephenson, in Menominee County, 
is a polymetallic lens containing primarily copper and zinc with 
local gold and silver mineralization. Highlights of the final 13 
drill holes showed: (1) 3.5 m of 9.4 grams per metric ton (g/t) 
gold and 79.8 g/t silver; (2) 1.8 m of 2.1 g/t gold, 1,309 g/t 
silver, and 1.396 copper; and (3) 1.1 m of 1.496 copper and 479 
g/t silver (Aquila Resources Inc., 2008). 


Industrial Minerals 


Cement.—Holcim US Inc. announced plans to close its wet 
plant at Dundee, MI, in 2009 (Holcim US Inc., 2008). Holcim 
has operated the cement plant in Dundee since 1960. 

Sand and Gravel, Construction.—A ggregate Industries 
US Inc., a wholly owned subsidiary of Holcim Ltd., awaited a 
decision of the Michigan Court of Appeals and could face more 
litigation concerning efforts to mine a 67-hectare (ha) property 
in Oshtemo Township, Kalamazoo County. The township board 
of trustees voted to reject the company's request to amend an 
ordinance to allow gravel trucks to drive on a township street. 
The board suggested the company pay to extend another street 
to the highway where travel was needed (Dunphy, 20083). 

Aggregate Resources, Inc. was granted a permit by the Texas 
Township, Kalamazoo County Planning Commission to expand 
gravel mining if the company addressed environmental concerns 
and met permit conditions. This could allow expansion of 
operations in the adjacent Prairie Ronde Township by receiving 
gravel via conveyor from the Texas Township pit. There was a 
6-month discussion and debate about environmental concerns 
and protection of a rare butterfly species in the area (Dunphy, 
2008b). 

DeWitt Township (Clinton County) planners recommended 
blocking a rezoning request from Carl Schlegel, Inc. to 
allow opening a sand mining pit on an 8-ha site. The denial 
recommendation went to the township board and awaited a 
decision of rezoning approval. The new pit was opposed by 
residents concerned about road traffic. 
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Government and Nongovernment Leasing Activities 


Keweenaw Land Association, Ltd. leased the mineral rights 
of its Western Syncline area to Orvana Resources US Corp., a 
wholly owned subsidiary of Orvana Minerals Corp. of Toronto, 
Ontario, Canada (Keweenaw Land Association, Ltd., 2008). The 
location was about 32 kilometers (km) northeast of Ironwood, 
MI, In northern Gogebic County. Orvana referred to the area 
as its Copperwood Project. During fiscal year (FY) 2008, DNR 
held 200 metallic mineral leases with 18,308 ha under lease. 
Four leases, comprising 200 ha, were issued in FY 2008, and 
29 leases, comprising 3,294 ha, were released that year. One 
nomination for a lease of 38.9 ha was received in 2008. The 
total income for the metallic mineral leases during FY 2008 
was $269,573. Two companies submitted three exploration 
plans for activities on State metallic mineral leases for review 
and approval during the year. On State and private lands, four 
companies drilled 218 exploration drill holes for a total depth 
of 68,957 m in five counties. The State held 48 nonmetallic 
mineral leases covering 1,492 ha in effect during FY 2008. Five 
nominations for sand and gravel leases were received— two 
from county road commissions, one from the U.S. Department 
of Agriculture, U.S. Forest Service, and two from private 
companies. In addition, one nomination for salt leases and 
two nominations for potash leases were received from private 
industry. The two potash sealed-bid nominations covered 33,994 
ha. The total income from nonmetallic mineral activities on 
State lands in FY 2008 was $644,683. This figure included 
$636,781 from leasing activities and $7,500 from permitting 
activities. Most of the income from leasing State-owned metallic 
and nonmetallic lands went to the fund from which the lands 
were acquired; thus, about 9096 went to the Natural Resources 
Trust Fund (NRTF). Local governments and the State can apply 
to the NRTF for grants to purchase and develop recreation areas 
for the public. 


Awards and Mine Reclamation 


Lafarge's Presque Isle Quarry (Presque Isle, MI) received a 
three-star Stars of Excellence Award from the National Stone, 
Sand and Gravel Association. The company won 10 other 
awards at the association's March award ceremony (National 
Stone, Sand and Gravel Association, 2008). Donations from the 
Meijer Foundation and others and land purchased by the county 
in Millennium Park, Grand Rapids, will allow for a $9 million, 
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3-year project to develop a system of walking and biking trails 
between and around a series of interconnected ponds formed by 
former gravel pits (Dunphy, 2008c). 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN MICHIGAN" ? 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Cement: 

Masonry 176 22,700 * 149 20,200 * 99 12,000 * 

Portland 5,440 536,000 * 5,490 537,000 * 4,930 502,000 * 
Clays, common 405 1,010 533 2,250 ' 365 1,730 
Gemstones, natural NA 2 NA 2 NA 2 
Gypsum, crude 932 8,220 809 8,030 656 7,2770 
Iron ore, usable shipped 12,300 W 12,200 W 12,400 W 
Peat 32 W W W W W 
Sand and gravel: 

Construction 50,500 215,000 56,900 ' 230,000 ' 44,300 208,000 

Industrial 1,460 30,400 1,360 30,000 1,500 26,800 
Stone: 

Crushed 34,200 150,000 26,800 ' 130,000 * 21,100 101,000 

Dimension W W W W 1] 891 
Combined values of bromine (2006), lime, magnesium 

compounds, potash, salt, and values indicated by 

symbol W XX 981,000 XX 1,010,000 XX 1,130,000 

Total XX 1,940,000 XX 1,970,000 “ XX 1,990,000 
“Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. 


XX Not applicable. 
'Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
MICHIGAN: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone 24 19,000 ' $85,400 ' 21 18,100 $83,200 
Dolomite 5 7,120 40,800 4 2,450 14,800 
Miscellaneous stone 4 680 3,730 16 506 3,170 
Total XX 26,800 ' 130,000 ' XX 21,100 101,000 


"Revised. XX Not applicable. 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 3 


MICHIGAN: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use — | Quantity 
Construction: 
Coarse aggregate (+1!⁄; inch): 
Macadam w 
Riprap and jetty stone 163 
Filter stone w 
Other coarse aggregate 288 
Coarse aggregate, graded: 
Concrete aggregate, coarse 1,270 
Bituminous aggregate, coarse W 
Bituminous surface-treatment aggregate W 
Other graded coarse aggregate 130 
Fine aggregate (-*4 inch): 
Stone sand, concrete W 
Stone sand, bituminous mix or seal 3,300 
Screening, undesignated W 
Other fine aggregate (2) 
Coarse and fine aggregates: 
Graded road base or subbase 4,250 
Unpaved road surfacing W 
Crusher run or fill or waste W 
Other coarse and fine aggregates 34 
Other construction materials 4 
Agricultural: 
Limestone Š 
Other agricultural uses 651 
Chemical and metallurgical: 
Cement manufacture W 
Flux stone W 
Unspecified:? 
Reported 411 
Estimated 5,400 
Total 21,100 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 

"Data are rounded to no more than three significant digits; may not add to totals shown. 
*Less than % unit. 

?Reported and estimated production without a breakdown by end use. 


17,500 
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2,890 
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21,000 
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TABLE 4 


MICHIGAN: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, 


BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 


Coarse aggregate (+1'4 inch)! 
Coarse aggregate, graded" | 
Fine aggregate (-75 inchy 


Coarse and fine aggregate" 
Other construction materials _ 


Districts 1, 2, and 3 
Quantity Value ` 


Agricultural’ 


515 6,010 
1,510 11,600 
3,490 19,000 
4,530 28,300 

4 18 

656 4,740 


Chemical and metallurgical’ 
Unspecified:’ 


4,600 7,260 


Reported m 411 2,850 
Estimated 5,400 21,000 
Total 21,100 101,000 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
? Specified districts are combined to avoid disclosing company proprietary data. 
*Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete 


aggregate (coarse), and other graded coarse aggregate. 


"Includes stone sand (concrete), stone sand (bituminous mix or seal), screening (undesignated), 


and other fine aggregates. 


Includes crusher run or fill or waste, graded road base or subbase, unpaved road surfacing, and 


other coarse and fine aggregates. 
"Includes limestone and other agricultural uses. 
‘Includes cement manufacture and flux stone. 


?Reported and estimated production without a breakdown by end use. 


TABLE 5 
MICHIGAN: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY' 
Quantity 
(thousand Value Unit 


“Includes filtration. 
: Reported and estimated production without a breakdown by end use. 
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'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


Use metric tons) (thousands) value 

Concrete aggregate (including concrete sand) 3,320 $21,100 $6.35 
Plaster and gunite sands 77 344 4.47 
Concrete products (blocks, bricks, pipe, decorative, etc.) m 154 645 4.19 
Asphaltic concrete aggregates and other bituminous mixtures 3,570 21,000 5.88 
Road base and coverings 4,660 22,100 4.74 
Road and other stabilization (cement) 159 766 4.82 
Road and other stabilization (lime) 195 1,740 8.91 
Fil — 5,970 11,800 1.98 
Snow and ice control 380 1,580 4.16 
Railroad ballast 9 88 9.78 
Other miscellaneous uses” 222 1,480 6.68 
Unspecified:? 

Reported 7,300 39.100 5.35 

Estimated LX 18,000 86,000 4.68 

Total or average 44,300 208,000 4.68 


TABLE 6 
MICHIGAN: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District 1 
Use Quantity Value 
Concrete aggregate and concrete products” 343 2,740 
Asphaltic concrete aggregates and road base materials” 1,140 4,330 
Fill 87 268 
Snow and ice control m W W 
Other miscellaneous uses" 15 112 
Unspecified:" EE 
Reported 72 207 
. Estimated 902 4,200 
. Total 2,560 ` 12,000 
Unspecified districts 
Use Quantity Value 
Concrete aggregate and concrete products” ne BS 
Asphaltic concrete aggregates and road base materials? ES 2 
Fill -- -- 
Other miscellaneous uses’ ES = 
Unspecified:? 
Reported 246 1,110 
Estimated -- -- 
Total 246 1,110 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 


. District2 ` 
Quantity Value 

851 4,050 
3,070 16,900 
482 1,040 

229 511 

232 556 

98 877 

3,100 14,000 
7,820 37,900 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


?Includes plaster and gunite sands. 


*Includes road and other stabilization (cement and lime). 


*Includes filtration, railroad ballast, and snow and ice control. 


"Reported and estimated production without a breakdown by end use. 
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District 3 
Quantity Value 

2,360 15,300 
4,370 24,300 
5,400 10,500 
w w 
364 2,490 
6,880 36,800 
14,000 67,000 
33,700 157,000 
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THE MINERAL INDUSTRY OF MINNESOTA 


In 2008, Minnesota’s nonfuel raw mineral production! was 
valued at $3.43 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was a $650 million, or 23%, increase 
from the State’s total nonfuel mineral value of $2.78 billion for 
2007, which had increased by $160 million, or 6.1%, from a 
total of $2.62 billion for 2006. Minnesota rose in rank to seventh 
from eighth among the 50 States in total nonfuel mineral 
production value, and the State accounted for nearly 5% of the 
U.S. total. 

Minnesota continued to be the Nation’s leading iron ore- 
producing State in 2008, and based upon production value, 
iron ore continued to be the State’s leading nonfuel mineral 
(actual production value data withheld). The top five mineral 
commodities produced in the State included, in descending order 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


of production value, iron ore, construction sand and gravel, 
crushed stone, industrial sand and gravel, and dimension stone. 
In 2008, for the fifth consecutive year, the State's substantial 
increase in nonfuel raw mineral production value largely 
resulted from iron ore's considerably higher average price per 
metric ton (t) compared with that of 2007. The 4% decrease 

in the shipments of usable iron ore that occurred in 2007 were 
balanced out in 2008, as shipments increased almost 6% from 
those of 2007 and 1.796 from those of 2006 (table 1). Significant 
increases in value also took place in the value of industrial sand 
and gravel and dimension stone, up $15.8 million and $2.8 
million, respectively. The largest decrease in production value 
took place in crushed stone, down by $15.8 million, which had 
been down $5 million in 2007 from that in 2006. 

In 2008, Minnesota continued to rank first among other 
producing States in the quantity of iron ore produced and fifth 
for industrial sand and gravel production. Minnesota returned to 
second, having decreased to fourth in 2007, in the production of 
peat. The State decreased to ninth from fifth in the production 
of construction sand and gravel. More information about 
developments within the iron ore industry in Minnesota in 2008 
can be found in the iron ore chapter in the 2008 U.S. Geological 
Survey Minerals Yearbook, volume I, Metals and Minerals. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN MINNESOTA”? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Gemstones, natural NA 
Iron ore, usable shipped 40,400 
Peat 69 
Sand and gravel, construction 50,300 
Stone: 

Crushed 11,900 

Dimension 28 ' 
Combined values of clays (common), lime, sand and gravel 

(industrial), and values indicated by symbol W | XX 
Total XX 


2007 2008 

Value Quantity Value Quantity Value 
6 NA 6 NA 7 
W 38,800 W 41,100 W 
5,280 41 4,350 48 4,540 
240,000 46,100 239,000 33,700 220,000 
116,000 10,400 ' 111,000 ' 8,400 95,600 
14,400 ' 28 ' 14,400 ' 31 17,200 
2,250,000 XX 2,410,000 XX 3,090,000 
2,620,000 ' XX 2,780,000 ` XX 3,430,000 


'Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


?Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 
MINNESOTA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone 39 ' 3.950 ' $42,900 ' 44 2,870 $32,100 
Dolomite 4 2,780 ' 32,800 ' 4 2,130 27,300 
Granite 5 3,050 30,800 7 3,010 31,500 
Miscellaneous stone 8 588 5.010 9 388 4.690 
Total XX 10,400 ' 111,000 ' XX 8,400 95,600 


"Revised. XX Not applicable. 
!Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 3 
MINNESOTA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1 inch): 
Macadam W W 
Riprap and jetty stone 90 1,670 
Filter stone W W 
Other coarse aggregate 122 2,130 
Coarse aggregate, graded: 
Concrete aggregate, coarse 164 1,760 
Bituminous aggregate, coarse W W 
Bituminous surface-treatment aggregate W W 
Railroad ballast W W 
Other graded coarse aggregate 656 11,700 
Fine aggregate (-7s inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal 73 600 
Screening, undesignated W W 
Other fine aggregate 198 2,650 
Coarse and fine aggregates: 
Graded road base or subbase 383 4,040 
Unpaved road surfacing 230 2,540 
Terrazzo and exposed aggregate W W 
Crusher run or fill or waste W W 
Other coarse and fine aggregates 550 5,370 
Other construction materials 6 41 
Agricultural: 
Limestone 102 1,040 
Poultry grit and mineral food W W 
Unspecified: 
Reported 4,730 48,900 
Estimated 857 9,900 
Total 8,400 95,600 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
Data are rounded to no more than three significant digits; may not add to totals shown. 
?Reported and estimated production without a breakdown by end use. 
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TABLE 4 


MINNESOTA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT? 


Use 
Construction: 
Coarse aggregate (+112 inch) 
Coarse aggregate, graded" 
Fine aggregate (-?5 inch)” 
Coarse and fine aggregates’ 
Other construction materials 
Agricultural’ 
Unspecified:® 
Reported 
Estimated 
Total 


Construction: 
Coarse aggregate (+1 inch)" 
Coarse aggregate, graded" 
Fine aggregate (-% inch) 
Coarse and fine aggregates" 
Other construction materials 
Agricultural' 
Unspecified:" 
Reported 
Estimated 
Total 


(Thousand metric tons and thousand dollars) 


District 1 
Quantity Value 


25 290 
25 290 
Unspecified districts 


Quantity Value 


465 4,570 


465 4,570 


District 2 
Quantity Value 
2 22 
2 22 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


*Specified districts are combined to avoid disclosing company proprietary data. 


“Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 


Districts 3 and 4 


Quantity Value 


W W 
262 3,050 
99 1,130 
W W 
W W 


Districts 5 and 6 — 


Quantity Value 


w w 
701 12,100 
180 2,160 

w W 

6 41 

W W 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and other graded 


coarse aggregate. 


“Includes screening (undesignated), stone sand (concrete), stone sand (bituminous mix or seal), and other fine aggregate. 


*Includes crusher run or fill or waste, graded road base or subbase, unpaved road surfacing, terrazzo and exposed aggregate, and other coarse and 


fine aggregates. 


"Includes limestone and poultry grit and mineral food. 


‘Reported and estimated production without a breakdown by end use. 
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TABLE 5 


MINNESOTA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY! 


Use 

Concrete aggregate (including concrete sand) 
Plaster and gunite sands 
Concrete products (blocks, bricks, pipe, decorative, etc.) 
Asphaltic concrete aggregates and other bituminous mixtures 
Road base and coverings” 
Fill 
Snow and ice control 
Other miscellaneous uses” 
Unspecified: 

Reported 

Estimated 

Total or average 


Quantity 
(thousand 


metric tons) 

2,640 

47 

67 

2,220 
9,730 
1,220 

121 

335 


7,250 
10,000 
33,700 


Value 
(thousands) 

$17,600 
413 
949 
25,500 
45,200 
5,020 
688 
3,590 


54,400 
67,000 
220,000 


Unit 

value 
$6.67 
8.79 
14.16 
11.50 
4.65 
4.12 
5.69 
10.73 


7.51 
6.59 
6.52 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes road stabilization(cement and lime). 
*Includes golf course and railroad ballast. 
‘Reported and estimated production without a breakdown by end use. 
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TABLE 6 


MINNESOTA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


| District 2 

Quantity Value 
626 3,260 
853 5,300 
154 658 

30 126 
2 47 

106 23] 
2,210 14,600 
3,980 24,300 

District 5 

Quantity Value 
123 1,480 
1,350 9,180 
468 2,210 

27 327 
153 1,720 
1,730 15,700 
1,230 8,170 
5,080 38,800 


District 3 — 
Quantity Value 
780 6,060 
4,330 19,200 
236 622 
15 70 
103 1,150 
596 4,800 
1,780 11,800 
7,840 | 43,600 
District 6 
Quantity Value 

198 1,440 
324 1,280 
184 834 
44 141 
23 232 
667 3,620 
1,270 8,180 
2,710 15,700 


District] - 
Use Quantity Value 
Concrete aggregate and concrete products? 167 1,150 
Asphaltic concrete aggregates and road base materials” 2,/60 20,800 
Fill 22 35 
Snow and ice control I -- -- 
Other miscellaneous uses -- -- 
Unspecified:° 
Reported 2,650 20,600 
Estimated 2,670 17,700 
Total 8,270 60,300 
District 4 
Quantity Value 
Concrete aggregate and concrete products’ 577 3,980 
Asphaltic concrete aggregates and road base materials” 1,140 12,800 
Fill 154 656 
Snow and ice control I 4 24 
Other miscellaneous uses" 54 447 
Unspecified:? 
Reported 345 1,870 
Estimated 954 6,320 
Total 3,220 26,100 
Unspecified districts 
Quantity A Value 
Concrete aggregate and concrete products” 290 1,640 
Asphaltic concrete aggregates and road base materials” 1,200 2,200 
Fill -- -- 
Snow and ice control -- -- 
Other miscellaneous uses -- -- 
Unspecified:° 
Reported 1,150 7,610 
Estimated -- -- 
Total = 2,040 11,400 
-- Zero. ii 


[Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 


*Includes road and other stabilization (cement and lime). 


“Includes golf course and railroad ballast. 


"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF MISSISSIPPI 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Mississippi Department of Environmental Quality, Office of Geology, for collecting information on all nonfuel minerals. 


In 2008, Mississippi’s nonfuel raw mineral production! was 
valued at $261 million, based upon annual U.S. Geological 
Survey (USGS) data. This was an increase of $16 million, or 
6.6%, from the State’s total nonfuel mineral production value 
for 2007 of $245 million, which followed a nearly 10% decrease 
in 2006. 

Construction sand and gravel continued to be Mississippi's 
leading nonfuel mineral in 2008, based upon production 
value, accounting for 34% of the State’s total nonfuel mineral 
production value. This was down from being nearly 41% of 
the State’s total in 2007, mainly owing to a 17% decrease 
in construction sand and gravel production. In 2008, when 
construction sand and gravel’s value was combined with the 
value of crushed stone, the State’s two major mined construction 
materials accounted for 68% of the total nonfuel mineral value. 
In 2008, construction sand and gravel and crushed stone (in 
descending order of value) were followed by fuller’s clays, 
portland cement, ball clays, and bentonite. An increase in the 
production value of crushed stone by $30 million, was followed 
by slight increases in the values of fuller’s clay, portland 
cement, and industrial sand and gravel. The most significant 
decrease in production value was construction sand and gravel, 
down by $12 million or 12%. Decreases that took place in ball 
clays, bentonite, and common clays were significantly less. 

Mississippi continued to be third in the quantities of ball 
clays and fuller’s earth clay production as compared with 
production in other States. Additionally, the State continued to 
be a producer of significant quantities of construction sand and 
gravel increasing in rank to 28th from 31th in 2008. The State 
decreased to sixth from fifth in the production of bentonite clay. 
Metals produced, especially raw steel, were processed from raw 
materials (including scrap) received from other domestic and 
foreign sources. 

The following narrative information was provided by the 
Mississippi Department of Environmental Quality’s (DEQ) 
Office of Geology? (MOG). All mines in Mississippi were 
surface industrial mineral operations except one, the State's only 
coal (lignite) mine. 


"The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of Julyl, 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

"Kenneth McCarley, Geologist and Director, Mining and Reclamation 
Division, Mississippi Office of Geology, authored the text of the State mineral 
industry information provided by that agency. 
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Employment 


In 2008, Mississippi mineral operations provided direct 
employment to 1,750 persons, and another 6,000 people 
indirectly from mining activity in and outside the State, for a 
total of 7,750 jobs statewide. Jobs in the mining industry were 
high paying in relation to those of other Industries —24% higher 
than the average wage in the State. The average annual wage in 
the mining industry was $40,000. The total direct earnings from 
the State mining payroll were $70 million. Mining employees 
earned a total of $250 million in 2008 that included earnings 
from indirect mining economic activity. Income and payroll 
taxes from these payrolls, including Federal, State, local, and 
Federal Insurance Contributions Act (FICA) totaled nearly $74 
million. 


Mine Permitting and Reclamation 


The State had more than 800 permitted mineral operation sites 
and small exempt mineral sites. The Mississippi Department 
of Environmental Quality (MDEQ) issued 37 surface mining 
permits covering approximately 400 hectares (ha) and processed 
60 Notices of Exempt Operations for 2 ha or less, covering 
approximately 100 ha. In 2008, Mining and Reclamation 
Division (MRD) performed 878 annual inspections for all 
active mining permits on the file. During the year, 500 ha was 
reclaimed and released. 


Commodity Review 
Industrial Minerals 


Clay.—In 2008, ball clay, bentonite, common clays, and 
Fuller’s earth clay continued to be mined in the State. The 
ball clay produced was used to make ceiling tiles, floor tiles, 
and asphalt sealant; the bentonite was used as an adsorbent 
in edible fats and oils and for the decolorization of vegetable 
oils; common clays was used for the production of bricks; and 
fuller’s earth was used in products such as cat litter and filler in 
fertilizers. 

Sand and Gravel, Construction.—The mining of 
construction sand and gravel along the Mississippi coastal areas 
remained active because of the construction projects and the 
rebuilding of New Orleans, LA, after Hurricane Katrina in 2005. 


Government Programs 


The MRD continued to perform safety training for miners and 
other personnel at the State’s mining and mineral processing 
operations in compliance with the U.S. Department of Labor’s 
Mine Safety and Health Administration (MSHA), under Part 


46 (sand and gravel) and Part 48 (coal or lignite) regulations. washing operations. The MRD staff trained 801 miners and 
A grant from MSHA helped the MRD to provide training for contractors in 2008. 
operations that process material, such as rock crushing or 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN MISSISSIPPI} ? 


(Thousand metric tons and thousand dollars) 


2006 2007 r 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Clays: 

Bentonite 78 5,180 67 4,610 53 3,690 

Common 549 3,100 508 2,980 ' 433 2,340 

Fuller’s earth W W W W 384 W 
Gemstones, natural NA l NA l NA l 
Sand and gravel, construction 19,300 133,000 15,000 ' 102,000 ' 12,500 89,400 
Stone, crushed 3,070 53,700 3,120 58,900 4,380 88,800 
Combined values of cement (portland), clays (ball), 

lime (2007), sand and gravel (industrial), and values 

indicated by symbol W XX 77,200 XX 76,900 XX 77,200 

Total XX 272,000 XX 245,000 ' XX 261,000 


"Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. 
XX Not applicable. 

Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

"Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
MISSISSIPPI: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 ... 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
u Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone 3 3,010 $56,800 5 3,920 $83,100 
Miscellaneous stone ] 113 2,130 3 460 5,730 
Total XX 3,120 58,900 XX 4,380 88,800 


XX Not applicable. 
[Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 3 
MISSISSIPPI: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 
Coarse aggregate (+1'⁄, inch), other 
Coarse aggregate: 


Concrete aggregate, coarse 
Other graded coarse aggregate 
Fine aggregate (-*% inch): 
Stone sand, concrete 
Other fine aggregate 
Coarse and fine aggregates, other 
Agricultural, limestone 


Chemical and metallurgical: 


Cement manufacture 
Sulfur oxide removal 
Unspecified: 


Reported 


Estimated 
Total 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


= = z z z z z == 


== 


786 
179 


4,380 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


"Reported and estimated production without a breakdown by end use. 


TABLE 4 


< 
zzzzzzzzszszsz E 


= = 


18,300 
3,400 
88,800 


MISSISSIPPI: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 
Use Quantity Value 

Construction: 

Coarse aggregate (+1⁄2 inch) W W 

Coarse aggregate, graded" W W 

Fine aggregate (-% inch)" w W 

Coarse and fine aggregate" W W 
Agricultural? W W 
Chemical and metallurgical' W W 
Unspecified: 

Reported 476 11,000 

Estimated 26 487 

Total 1,490 22,900 


District 2 
Quantity Value 
238 2,680 
68 165 
310 7,320 
153 2,900 
769 13,100 


W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
[Data are rounded to no more than three significant digits; may not add to totals shown. 


^Includes other coarse aggregate. 


?Includes concrete aggregate (coarse) and other graded coarse aggregate. 


“Includes stone sand (concrete) and other fine aggregate. 
"Includes other coarse and fine aggregates. 

“Includes limestone. 

"Includes cement manufacture and sulfur oxide removal. 


*ÓReported and estimated production without a breakdown by end use. 
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District 3 
Quantity Value 
W W 
W W 
W W 
W W 
W W 
1,860 51,000 


Unspecified districts 
Quantity Value 
4 38 

232 1,720 

17 118 

253 1,880 


26.3 


TABLE 5 
MISSISSIPPI: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate and concrete products” 2,920 $20,400 $7.01 
Asphaltic concrete aggregates and other bituminous mixtures 1,080 10,600 9.81 
Road base and coverings 328 2,200 6.71 
Road stabilization (lime) 4 10 2.50 
Fill? 276 547 1.98 
Unspecified: | 
Reported 2,810 19,800 7.05 
Estimated 5,100 36,000 7.05 
Total or average 12,500 89,400 7.16 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes plaster and gunite sands. 

“Includes snow and ice control. 

‘Reported and estimated production without a breakdown by end use. 


TABLE 6 
MISSISSIPPI: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 
Concerte 
Asphaltic concrete aggregates and road base materials W W 1,040 9.420 W W 
Fill? W W | 5 W W 
Other miscellaneous uses 433 3.280 -- -- 211 605 
Unspecified: 
Reported 2,340 17,100 129 263 341 2,470 
Estimated 1,120 7,920 2,480 17,500 1,480 10,500 
Total 4,060 29,300 5,510 40,100 2,910 20,000 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes plaster and gunite sands. 

*Includes road and other stabilization (lime). 

“Includes snow and ice control. 

Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF MISSOURI 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Missouri Department of Natural Resources, Division of Geology and Land Survey for collecting information on all nonfuel 


minerals. 


In 2008, Missouri’s nonfuel raw mineral production! was 
valued at $2.06 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was nearly a 10% decrease from the 
State’s total nonfuel mineral production value of $2.28 billion 
for 2007, which followed a 13% ($269 million) increase from 
2006 to 2007. The State remained 9th among the 50 States in 
total nonfuel mineral production value and accounted for 2.9% 
of the U.S. total. 

Crushed stone remained Missouri’s top-produced mineral 
commodity by value, and accounted for 29.2% of the State’s 
total production value. The values of the subsequent leading 
mineral commodities (lead, portland cement, lime, construction 
sand and gravel, and zinc, listed in descending order of value), 
together with the value of crushed stone, made up 94% of 
Missouri s total mineral production value. 

Despite a decreased total mineral industry value, increases 
in individual mineral commodity values were led by lime 
and copper. Lime increased by nearly $20 million and copper 
increased by $3.4 million. Significant increases also took 
place in the value of industrial sand and gravel and fire clay, 
increasing by slightly less than $2 million each. Other mineral 
commodities to gain in value were common clay and gemstones. 
The decline in Missouri s total mineral industry value was led 
by an $87.5 million decrease in the value of lead, which resulted 
from a nearly 12% decrease in quantity produced. Substantial 
decreases also took place in the values of zinc, portland 
cement and crushed stone, all of which are among the State’s 
highest-produced mineral commodities. Portland cement saw 
a $64 million decline in its value and crushed stone decreased 
more than $28 million. The significant drop in zinc's value was 
brought about by a more than 42% decline in the commodity's 
unit value and a 20% decline in quantity produced. Other 
mineral commodities that decrease in value include cadmium 
byproduct of zinc concentrates, construction sand and gravel, 
masonry cement, and silver. 

In 2008, Missouri remained first in the production of lead and 
lime and rose from second to first in fireclay production. The 
State also remained second in the production of fuller's earth, 
and sixth in both portland cement (of 36 producing States) and 
copper (of six producing States). Missouri rose in rank from 
fourth to third in the production of crushed stone, accounting for 
more than 596 of the U.S. total production quantity. Additionally, 
the State rose from 20th to 14th in the production of common 


"The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of August 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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clay. The State dropped in rank from second to fourth in the 
production of both zinc and cadmium in zinc, from 10th to 12th 
in masonry cement production, and from seventh to eighth in 
silver production. Missouri ranked fourth among 11 States in 
the production of aluminum. The State produced a significant 
amount of construction and industrial sand and gravel as well. 

The Missouri Department of Natural Resources, Division of 
Geology and Land Survey? (DGLS), provided the following 
narrative information. Some data or information as reported 
by the DGLS may differ from USGS estimates and production 
figures. 


Overview 


In 2008, nonfuel mineral production included cement, clay 
and shale, construction sand and gravel, copper concentrates, 
crushed stone (dolomite, granite, limestone, rhyolite, and trap 
rock), dimension stone (dolomite, granite, limestone, and 
sandstone), iron ore, lead concentrates, lime, silica sand, silver 
contained in metal concentrates, and zinc concentrates. 

Production tonnages as reported by the industry to the 
Missouri Division of Labor Standards are included in a general 
manner that avoids the risk of disclosing information that may 
be considered proprietary by the individual companies. 


Commodity Review 
Industrial Minerals 


Cement.— Production of portland cement continued to be 
from five plants. Continental Cement Co. LLC operated the 
Hannibal plant; Holcim (US) Inc. operated the Clarksville 
plant; Buzzi Unicem USA Inc. operated the Cape Girardeau 
plant and the Selma plant; and Lafarge North America Inc. 
operated the Sugar Creek plant. The first two were along the 
Mississippi River north of St. Louis; the second two were along 
the Mississippi River south of St. Louis; and the fifth was along 
the Missouri River just east of Kansas City. The Cape Girardeau 
plant was the only one that produced masonry cement. 

Holcim announced that construction on its Lee Island 
cement production facility was on schedule and predicted 
that production would begin in the second half of 2009. The 
plant would be located along the Mississippi River in extreme 
northern Ste. Genevieve County and would have a 4 million 
metric ton (Mt) capacity. Holcim also reported an approximate 
0.6 Mt decrease in production at its Clarksville plant owing 
to replacement of a cooler. Holcim announced that plans were 


?Patrick S. Mulvany, Geologist and Chief, Industrial Minerals Unit, authored 
the text of the State mineral industry information provided by the Missouri 
Department of Natural Resources, Division of Geology and Land Survey, 
Geologic Resources Section. 


being made to close the Clarksville plant permanently in early 
2009. 

Clay and Shale.—There were 11 companies that reported 
a total of 1.0 Mt of clay production to the Missouri Division 
of Labor Standards. Production included fire clay and fuller’s 
earth. Nestle Purina Petcare Co. in Stoddard County was the 
leading clay producer. 

Four companies produced a total of 0.7 Mt of shale, most of 
which was mined and used by Continental Cement and Holcim 
to make portland cement. Buildex Inc. continued to produce 
haydite from the Weston Shale it mined in Platte County, just 
northwest of Kansas City. Ceramo Co. continued to produce 
shale in southeastern Missouri and manufacture ceramic 
products. 

Lime.—Chemical Lime Co. and Mississippi Lime Co. 
continued to produce quicklime and hydrated lime at their 
lime plants located in Ste. Genevieve County in southeastern 
Missouri. 

Sand and Gravel, Construction.—Sand and gravel 
continued to be extracted from rivers, streams, and floodplains 
over much of the State. The material from the Ozarks region had 
high chert content. 

Silica Sand.— Buzzi Unicem, Proppant Specialists LLC, 
Unimin Corp., and U.S. Silica Co. produced high-purity quartz 
sand from the St. Peter Sandstone in Jefferson, Perry, and St. 
Louis Counties. Total production of 0.9 Mt was reported to 
the Missouri Division of Labor Standards. The Perry County 
operation specialized in producing 40 to 70 and 70 to 140 size- 
grades that were used by the oil and gas well-servicing industry 
as a hydraulic fracture propping agent in shale formations. 

Stone, Crushed.—ISP Minerals and Certainteed Corp. 
produced crushed rhyolite roofing granules from their mines and 
processing facilities in Iron and Wayne Counties. Graniteville 
Quarry LLC produced crushed granite in Iron County. In St. 
Francois County, Iron Mountain Trap Rock Co. produced 
crushed rhyolite that is dark in color. Nearby in Iron County, 
Dillon Llewellyn LLC produced similar crushed rhyolite 
rock. This dark-colored rhyolite was called “trap rock" by the 
industry. 

Surface mining of crushed limestone (dolomite included) 
took place throughout most of the State. Underground mining 
of crushed limestone and some dolomite was conducted in Clay, 
Greene, Jackson, Jasper, Platte, Stone, and Taney Counties for 
the purpose of creating underground storage space. 

Stone, Dimension.—Missouri Red Quarries Inc. produced 
granite dimension stone in Iron County. Dimension sandstone, 
dolomite, and limestone were produced at several locations 
in the State. Marble was being cut on a limited basis from old 
blocks at the historic Phenix quarry in northwestern Greene 
County. 


Metals 


Copper, Lead, Silver, and Zinc.— All production of these 
metals came from The Doe Run Company underground mines 


in the Viburnum Trend portion of the Southeast Missouri Lead 
District. Total production reported to the Missouri Division 

of Labor Standards was about 0.34 Mt of combined copper in 
concentrates, lead, and zinc. The lead portion dominated the 
zinc-plus-copper portion by a factor of 3.4. 

Doe Run's Herculaneum smelter continued to operate. An 
unknown amount of silver was recovered as a byproduct from 
the smelting of concentrates. The Glover smelter remained on 
care-and-maintenance status. The Doe Run Buick Resource 
Recycling Division continued to operate its lead recycling plant 
near the town of Boss. 

Iron Ore.— Wings Enterprise Inc. continued to process 
tailings at the Pea Ridge Mine in Washington County into a 
small amount of magnetite-hematite concentrates. It was not 
known whether the underground mine, abandoned in 2000, 
would be reopened anytime in the foreseeable future. 


Legislation, Government Programs, and Other Activities 


On May 1, the Division used the Geologic Resources Fund to 
create its Industrial Minerals Unit, which was staffed with one 
full-time geologist through the yearend. Late in the year, DGLS 
began compiling all of its previously published paper issues of 
“Bibliography of the Geology of Missouri" into a searchable 
digital database. 

In July, DGLS participated in the Missouri Minerals 
Education Foundation (MMEF) weeklong teachers’ workshop 
that was held at Mineral Area College, Park Hills, Missouri. 
This annual event is sponsored by Missouri's mineral industries 
and is held at a different location in the State each year. 

DGLS geologists gave presentations on the origin and uses 

of limestone and demonstrated a student-oriented, classroom 
activity called “Digging Fossils Indoors." DGLS seized on 
several other educational outreach opportunities during the year 
by giving talks and demonstrations to primary and secondary 
school students and to youth groups. 

The DGLS has been an active participant in the STATEMAP 
program. STATEMAP is a component of the congressionally 
mandated National Cooperative Geologic Mapping Program 
(NCGMP), through which the USGS distributes Federal funds 
to support geologic mapping efforts through a competitive 
funding process. The NCGMP has three primary components: 
(1) FEDMAP, which funds Federal geologic mapping projects, 
(2) STATEMAP, which is a matching-funds grant program with 
State geological surveys, and (3) EDMAP, a matching-funds 
grant program with universities that has a goal to train the next 
generation of geologic mappers. DGLS continued to make 
geologic and surficial materials 7.5-minute quadrangle maps 
in the Fulton project area as part of the STATEMAP program. 
Missouri Department of Transportation provided rigs and 
crews that drilled holes in surficial material, and this subsurface 
information added greatly to the quality of the surficial 
materials maps. 
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TABLE | 


NONFUEL RAW MINERAL PRODUCTION IN MISSOURI”? 


(Thousand metric tons and thousand dollars) 


u 2006 2007 
Mineral Quantity ` Value Quantity Value 

Cement, portland I 5,240 500,000 * 5,230 515,000 * 
Clays, common ` 750 4,160 426 2,880 ' 
Sand and gravel: 

Construction 17,000 92,100 14,200 ' 78,400 ' 

Industrial 595 16,400 642 19,400 
Stone: 

Crushed mE u 90,500 ' 576,000 83,900 ' 630,000 ' 

Dimension W W W W 
Combined values of cadmium (byproduct from zinc 

concentrates), cement (masonry), clays (fire, fuller's 

earth), copper, gemstones (natural), lead, lime, silver, 

zinc, and values indicated by symbol W ` xx 826,000 . XX ` 1,040,000 

Total XX 2,010,000 XX 2,280,000 ' 


2008 


Quantity 


4,650 
496 


12,300 
648 


75,000 
3 


XX 
XX 


Value 
451,000 ° 
3,470 


75,800 
21,400 


602,000 
668 


906,000 


2,060,000 


“Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. 


XX Not applicable. 


"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 


MISSOURI: CRUSHED STONE SOLD OR USED, BY TYPE! 


2008 


2007 E 

Number Quantity Number Quantity 

of (thousand Value of (thousand 
Type quarries metric tons) (thousands) quarries metric tons) 
Limestone? 201 ' 78,500" $535,000 ' 208 69,500 
Dolomite 15 2,760 20,200 17 2,400 
Granite 3 1,080 65,600 3 1,380 
Traprock -! ne - -- -- 
Sandstone e ` f Er s -- 
Miscellaneous stone 4° 1,520 ' 9,560 : 4 1,630 
` Total XX .. 83,900 ' 630,000 ` ZX 75,000 


'Revised. XX Not applicable. -- Zero. 


Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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Value 
(thousands) 
$460,000 
16,200 
111,000 


15,000 
602,000 


27.3 


27.4 


TABLE 3 


MISSOURI: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Data are rounded to no more than three significant digits; may not add to totals shown. 


“Reported and estimated production without a breakdown by end use. 
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Use Quantity Value 
Construction: MEN I I B 
Coarse aggregate (+1'⁄2 inch): 
Macadam i ú mE 202 1,540 
Riprap and jetty stone 2,170 17,400 
Filter stone EMEN 274 2,300 
Other coarse aggregate ` BEEN 1,570 9,480 
. Coarse aggregate, graded: ` 
Concrete aggregate, coarse m 2,220 17,600 
Bituminous aggregate, coarse 1,020 7,440 
Bituminous surface-treatment aggregate i 354 2,310 
© Railroad ballast BE 1,570 10,300 
Other graded coarse aggregate MEN 5,330 40,100 
Fine aggregate (7/4 inch): —— 
_ Stone sand, concrete — LL 219 2,040 
.. Stone sand, bituminous mix or seal eun 672 3,960 
Screening, undesignated `  —— 825 2,200 
_ Other fine aggregate ` < BEND 989 6,250 
_ Coarse and fine aggregates: ae 
Graded road base or subbase 4,170 24,200 
Unpaved road surfacing 469 2,920 
. Terrazzo and exposed aggregate u W W 
Crusher run or fill or waste _ 2,600 11,700 
Roofing granules ` . .— | m EE 742 108,000 
_ Other coarse and fine aggregates — BEEN 2,530 15,200 
_ Other construction materials ` BEEN 4] 349 
Agricultural, limestone | BEEN 1,400 6,010 
Chemical and metallurgical: uM BEEN 
Cement manufacture ` ú NENNEN 5,820 27,800 
 _Lime manufacture ` W W 
Special, asphalt fillers or extenders W W 
Other miscellaneous uses and specified uses not listed 133 3,650 
Unspecified? —— — I — 
_ Reported. 3,690 21,900 
. Estimated. I 34,000 250,000 
Total 75,000 602,000 


Use 
Construction: 
Coarse aggregate (+1'⁄; inch) 
Coarse aggregate, graded" 
Fine aggregate (LZ inch)” 
Coarse and fine aggregates? 
Other construction materials 
Agricultural” 
Chemical and metallurgical? 
Special? 
Other miscellaneous uses 
Unspecified: "° 
Reported 
Estimated 
Total 


Construction: 
Coarse aggregate (+1'% inch)? 
Coarse aggregate, graded" 
Fine aggregate CZ inch)” 
Coarse and fine aggregates" 
Other construction materials 
Agricultural' 
Chemical and metallurgical” 
Special? 
Other miscellaneous uses 
Unspecified:' 
Reported 
Estimated 
Total 


TABLE 4 
MISSOURI: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT"? 


Districts 1 and 3 


Quantity Value 

751 3,740 

2,130 16,400 

W W 

45] 3,640 

16 119 

W W 

1,580 9,410 

8,200 59,000 

14,800 — 100,000 
District 8 

Quantity Value 

W W 

3,480 23,200 

W W 

W W 

W W 

W W 

W W 

528 3,140 

9,700 67,000 

22,700 252,000 


Quantity 


1,080 
2,390 
1,180 
4,650 
1,050 
3,180 


133 


1,580 
4,100 
19,300 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 
*Specified districts are combined to avoid disclosing company proprietary data. 


“Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 
“Includes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment aggregate, railroad ballast, and other graded 


coarse aggregate. 


(Thousand metric tons and thousand dollars) 


Districts 2 and 5 


Value 


8,080 
18,100 
6,150 
23,600 
4,370 
15,800 


3,650 


9,410 
28,000 
117,000 


Districts 4 and 7 
Quantity Value 

200 1,720 
1,410 10,300 

29 192 

1,130 7,370 

15 102 

42 185 
4,200 29,000 
7,060 49,300 


`Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregate. 
“Includes crusher run or fill or waste, graded road base or subbase, roofing granules, terrazzo and exposed aggregate, unpaved road surfacing, and 


other coarse and fine aggregates. 
"Includes agricultural limestone. 
‘Includes cement and lime manufacture. 
?Includes asphalt fillers or extenders. 


Reported and estimated production without a breakdown by end use. 
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District 6 
Quantity Value 
W W 
1,080 9,680 
W W 
W W 
26 247 
W W 
8,200 62,000 
11,100 83,400 


27.5 


27.6 


TABLE 5 


MISSOURI: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY' 


Use 
Concrete aggregate (including concrete sand) 
Plaster and gunite sands 
Concrete products (blocks, bricks, pipe, decorative, etc.) 


Asphaltic concrete aggregates and other bituminous mixtures 


Road base and coverings 
Fill 
Snow and ice control 


— i aaa 1 7 = === 
O 


ther miscellaneous uses 


yO 
U 


nspecified: 
Reported 
Estimated 

Total or average 


Quantity 

(thousand Value Unit 
metric tons) (thousands) value 

4,420 $25,600 $5.79 

54 365 6.76 

161 1,210 7.50 

503 3,430 6.83 

221 1,630 7.37 

127 453 3.57 

13 73 5.62 

94 1,340 14.29 

721 4,700 6.51 

6,000 37,000 6.16 

12,300 75,800 6.15 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes golf course and roofing granules. 


*Reported and estimated production without a breakdown by end use. 


TABLE 6 


MISSOURI: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT ^ 


(Thousand metric tons and thousand dollars) 


Districts 1 and 4 


Districts 2 and 5 District 3 
Quantity Value Quantity Value 
3,290 19,100 -- -- 


W W =ë - 
99 364 S z 

366 2,760 " - 

8 79 = x 

3,600 22,200 1,710 10,500 

7,360 44,500 1,710 10,500 


Use Quantity Value 
Concrete aggregate and concrete products? 716 4,010 
Asphaltic concrete aggregates and road base materials W W 
Fill 19 66 
Other miscellaneous uses 387 3,150 
Unspecified: 
Reported 713 4,620 
Estimated 522 3,220 
Total 2,360 15,100 
District 6 
Use Quantity Value 


Districts 7 and 8 
Quantity Value 


C ; 


oncrete aggregate and concrete products e 


Asphaltic concrete aggregates and road base materials -- 


Fill Së 


° 
Other miscellaneous uses | ds 
. 
Unspecified: 


Reported -- 
Estimated 71 
Total 71 


407 


634 4,050 
74 552 
9 23 
13 

114 693 
832 5,330 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 


Specified districts are combined to avoid disclosing company proprietary data. 


*Includes plaster and gunite sands. 
“Includes golf course, roofing granules, and snow and ice control. 
Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF MONTANA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Montana Bureau of Mines and Geology for collecting information on all nonfuel minerals. 


In 2008, Montana’s nonfuel raw mineral production was 
valued at $1.36 billion, based upon annual U.S. Geological 
Survey (USGS) data. There was essentially no change from 
the production value of 2007, which in turn increased $290 
million, or 27%, from that of 2006. The State remained 17th 
in rank among the 50 States in nonfuel raw mineral production 
value and accounted for slightly less than 2% of the U.S. total 
production value. The State remained 5th in the Nation in 
the per capita value of its nonfuel mineral production. With a 
population of about 968,000 inhabitants, the production value 
per capita was $1,400. 

Metallic minerals accounted for 83% of Montana's total 
nonfuel mineral production value in 2008. Molybdenum ores 
and concentrates, copper, platinum, gold, and palladium were, in 
descending order of value, the State's leading nonfuel minerals, 
and accounted for 75% of the total production value. In descending 
order of value, the above metallic minerals, plus construction sand 
and gravel, portland cement, zinc, silver, and lead, accounted for 
95% of the State's total nonfuel mineral production value. 

In 2008, the State's metallic mineral commodities rose in 
total production value by 496, which was much reduced from 
the 29% increase in 2007 from 2006. Conversely, the total 
production value for nonfuel industrial mineral commodities 
declined by 17% in 2008, though these commodities rose in 
total production value by 19% in 2007 from 2006. 

The rise in the metallic mineral commodities was led 
by increases in the production and production values of 
molybdenum concentrates, platinum (only production value), 
lead, and silver. These four metallic mineral commodities 
had a combined increase of slightly more than $77 million, or 
16%, from the production value of 2007. The largest increases 
in production values for industrial mineral commodities were 
seen in lime and crude talc, which together saw an almost $3 
million increase, or almost 1096, from that of 2007. Smaller yet 
significant increases also took place (in descending order) in the 
values of cadmium (as a byproduct of zinc concentrates) and 
masonry cement. Almost all other nonfuel mineral commodities 
in Montana experienced declines in both production and 
production value in 2008. 

In 2008, Montana continued to be the only State to have 
primary palladium and platinum mine production. The State 
remained first in the quantity of talc and industrial-grade garnets 
produced, fourth in lead (as lead content from ores), and fifth 
in copper, molybdenum concentrates, and gold. The State 
remained a moderate producer of construction sand and gravel 
and dimension stone. Montana rose in rank, by quantity and 
value, to fifth from sixth of the seven zinc-producing States, 
and to fifth from sixth of the seven cadmium-producing States 
(cadmium as byproduct of zinc concentrates). Montana ranked 
third in 2008 for the quantity of bentonite clay produced, a 
decrease from second in 2007. 
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The Montana Bureau of Mines and Geology (MBMG) 
provided the narrative information that follows. Production 
and other data in the following text are those reported by the 
MBMG, based upon its own surveys and estimates. The data 
may differ from some production figures reported by the USGS. 


Overview 


During 2008, a significant shift in mining activity occurred 
in Montana. At the beginning of the year commodity prices 
remained high, which increased the availability of investment 
capital for exploration projects throughout the State. At the 
same time, the recent trends of high-operating costs and limited 
supplies and personnel continued to affect the State's mining 
industry. By the end of the second quarter, however, sources of 
investment capital began to decrease and the cost of petroleum- 
derived products rose in response to rising crude oil prices. The 
sustained increase in oil prices and petroleum-derived products 
depressed the profit margins of many mining operations in the 
State. By the third and fourth quarters, the cost of petroleum- 
based products began to decrease while nonfuel commodity 
prices began to decline quickly and significantly. The lower 
commodity prices contributed to the closure of smaller 
operations throughout the State and to the suspension of many 
exploration projects. Yearend saw many larger companies begin 
to downsize personnel and to trim operational expenses. 


Mineral Exploration and Development 


Mineral exploration activities were widespread throughout 
the State at the beginning of the year. However, with the decline 
in levels of investment capital beginning in the second quarter 
and continuing into the fourth quarter, many companies had no 
funding reserves and began to suspend all activities. In spite of 
the midyear downturn in exploration, 2008 remained one of the 
most active years for mineral exploration in a decade. 

Copper.—In western Montana, southeast of Missoula, 
Kennecott Exploration Inc. continued to drill in pursuit of a 
deep copper-porphyry target in and around the Copper Cliff 
mining district. At Garnet, east of Missoula, Grant-Hartford 
Corp. began a drilling program with several holes into gold 
skarns (Harper, 2008). They were searching for parallel veins 
to those that feed existing mines at Garnet and planned to 
continue a drilling program in 2009. Southwest of Philipsburg 
and southeast of Missoula, High Desert Gold Corp. drilled six 
diamond-drill holes in search of a copper target. West of Dillon, 
in the Beaverhead National Forest near the old ghost town of 
Coolidge, Silica Resources drilled two holes in the Elkhorn 
(Beaverhead County) porphyry deposit. 

Copper and Silver.—Mines Management Inc. continued to 
receive comments on the draft Environment Impact Statement 
(EIS) for the Montanore silver-copper project located In 
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the Cabinet Mountains of northwestern Montana. The EIS 
was finished in November 2007. The company was moving 
forward with plans to match permitting and rehabilitation 
activities to better prepare the mine to continue development 
once all necessary operating permits have been acquired. Two 
sumps were excavated and placed into service to support the 
rehabilitation of the Libby Adit by Small Mines Development, 
LLC (SMD) (Boise, Idaho) (Mines Management Inc., 2008). 

Near Noxon and the Mines Management Inc. Montanore 
project, R.C. Resources Inc. (a subsidiary of Revett Silver Co.) 
made significant progress with the construction of adit support 
facilities near the proposed upper portal. Montana Department 
of Environmental Quality (MDEQ) approved the final 
Environment Assessment (EA) for the revised Evaluation Adit 
Plan in December. An operating permit was contingent upon the 
courts following an appeal, by environmental organizations, of 
findings in the U.S. Forest Service (Kootenai National Forest) 
Record of Decision (ROD) and the U.S. Fish and Wildlife 
Service Biological Opinion (BO). At yearend, the company 
completed the water-treatment plant design and was waiting for 
a Montana Pollutant Discharge Elimination System (MPDES) 
wastewater discharge permit. The company also successfully 
acquired land in the West Fisher and Bull Lake areas for habitat 
mitigation efforts for the local grizzly bear population. 

Copper and Tungsten.—Near Maxville, between Philipsburg 
and Drummond, Juno Minerals Ltd. (a subsidiary of Uran Ltd. 
(Australia)) completed an aerial magnetometer survey in the 
Finley Basin area. The company had plans to begin a copper and 
tungsten drilling program in 2009 (Uran Limited, 2008). 

Gold.—Timberline Resources Corp. continued to drill for 
the Butte Highlands project, 24 kilometers (km) (15 miles) 
south of Butte. The drilling program measured and indicated 
approximately 529,000 metric tons (t) (about 583,000 short tons) 
of ore grading slightly more than 11 grams per metric ton (g/t) 
(0.335 troy ounce per short ton). The drilling program allowed 
for additional reserves to be inferred, totaling approximately 
1,140,000 t (almost 1,260,000 short tons) grading at 9 g/t (0.268 
troy ounces per short ton). The company planned, under a joint 
venture with SMD (Boise, Idaho), to drive a decline in early 2009 
to prepare for a targeted production rate near 900 tons per day 
(1,000 short tons per day) (Timberline Resources, 2008). 

East of Sheridan, Millstream Mines, Ltd. continued work on the 
Tamarack Mine and mill. The company successfully processed 
bulk samples in the mill, but operations were suspended until 
backup rescue support contracts were secured for all underground 
mining activities. Millstream temporarily refocused their efforts 
on increasing the rates of mill throughput and recovery. 

Near Marysville, RX Exploration Inc. continued to drill 
the Drumlummon Mine. The mine has historical production 
estimated at about 31 t of gold (one million troy ounces). 

The drilling program has identified remaining resources in 

the old underground workings in addition to undiscovered 

and unexploited veins. Working down to the 120-meter (m) 
(400-foot) haulage level, the program has inferred 141,000 

t (156,000 short tons) of material containing the equivalent 

of approximately 2,200 kg (71,000 troy ounces) of gold and 
about 60,000 kg (1,920,000 troy ounces) of silver. RX received 
an MPDES permit to allow dewatering down to the 490-m 
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(1,600-foot) level of dip-length workings to allow for further 
exploratory drilling in 2009. The company also began planning 
to drive a decline to access vein systems on the 240-m (800- 
foot) haulage level in an attempt to obtain bulk samples for 
metallurgical testing (RX Exploration Inc., 2008). 

Additional exploratory projects continued at a smaller scale 
or in earlier stages of work. Near Libby, Great Northern Mining 
began to sample gold placers along the western side of Libby 
Creek. Northwest of Norris and west of Bozeman, the St. 
Lawrence Company drilled more than 20 shallow holes in the 
Norwegian Creek area in an attempt to identify parent material 
for the Norwegian Creek placer deposit. In the vicinity of Twin 
Bridges, south of Butte, private individuals hauled mill tailings 
and dumps from the Rochester and Dry Georgia Gulch areas, 
respectively, to the Golden Sunlight mill for processing. The U.S. 
Grant Mine and mill near Virginia City were repermitted and the 
underground workings were rehabilitated by a small-scale owner. 

Gold and Copper.—East of Boulder, near the ghost town of 
Elkhorn (Jefferson County), Elkhorn Goldfields Inc. did not 
acquire sufficient capital to begin development of the Golden 
Dream Mine project. Operations were suspended, though the 
mine completed the permitting process in less than 2 years and 
received the final EA from MDEQ in July 2008 (MDEQ, 2008). 

Fifty-six km (35 miles) southeast of Butte, near Silver Star, 
Coronado Resources Ltd. shipped direct ship copper ore—a 
mixture of 12% native copper and 55% chalcocite—to a 
Chinese smelter midyear from their Madison underground 
project (to the north of the formerly producing Broadway Mine) 
(Coronado Resources Ltd., 2008a, 2008b). With the decline in 
commodity prices in the latter half of the year, the company 
temporarily suspended operations, but later began shipping gold 
ore to the Golden Sunlight mill for processing. 

Molybdenum.—Bolero Resources continued their drill 
program at the Cannivan Gulch molybdenum deposit and 
completed two diamond-drill holes, approximately 48 km (30 
miles) southwest of Butte. 

Other Polymetallic Projects —South of Nye, in southern 
central Montana, Nevoro, Inc. acquired Aurora Platinum 
Exploration, Inc. [formerly Aurora Metals (BVI) Ltd.], 
successfully transferring ownership of the Stillwater deposit 
exploration project, which 1s adjacent to the Stillwater Mining 
Co.’s Stillwater Mine. The company planned to expand 
operations to the Mountain View mine area, possibly from 
existing underground access points, and was also considering 
the historic properties of the Benbow East and Nye Basin 
deposits (Nevoro Inc., 2008). 

Talc.— West of Yellowstone National Park and 18 km (11 
miles) east of Dillon, Barretts Minerals Inc. (a subsidiary 
of Specialty Minerals Inc.) drilled six holes on the eastern 
extension of the Regal mine talc deposit. The extension had 
been approved by MDEQ in 2007 (MDEQ, 2007). 
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Commodity Review 
Industrial Minerals 


Cement.—At Montana City, southeast of Helena, Ash 
Grove Cement Co. successfully maintained production through 
the year, negotiated a 5-year labor contract, and formed a 
Community Advisory Committee to further enhance community 
relations (Ash Grove, 2009). 

Holcim (U.S.) Inc. continued portland cement production at the 
` Trident plant, northeast of Three Forks. The company reported 
market softening in 2008 but experienced no layoffs or reductions 
in labor. The Trident plant received additional equipment from 
two closed and two mothballed plants in other States. 

Garnet and Abrasive Materials.—Near Alder, Ruby Valley 
Garnet LLC began an extensive redesign of the processing 
facility, aiming to increase annual production levels to 36,000 
t (40,000 short tons) of processed garnet within the existing 
footprint. The processed garnet is used for filter bedding in 
water filtration systems, and as abrasive material for blasting 
and water-jet cutting. The demand for industrial garnets 
remained strong, and Ruby Valley Garnet entered into an 
exclusive distribution agreement with GMA Garnet Group 
(Australia). A feasibility study was due to be undertaken with 
Oro Management LLC in 2009 to study the possibility of garnet 
recovery from gold dredge tailings in Alder Gulch. 

South of Melrose, Apex Abrasives Inc. worked steadily towards 
the construction of a new process facility. The operation, at the 
site of the former General Electric Co. tungsten mill, is designed 
to reprocess mill tailings to produce tungsten concentrates and 
garnet water-jet cutting media, with approximately 15% of the 
original tailings remaining as waste. The company had difficulty 
in hiring and retaining skilled construction labor, but by yearend 
had assembled equipment, completed building construction, and 
expected to produce tungsten concentrates and garnet water-jet 
cutting media by spring of 2009. 

Gemstones.—The Roberts Yogo Co. reopened the Vortex 
sapphire mine near Utica. The mine is located on the Yogo 
dike east of town and production focused on unmined areas 
previously developed by the former owners. 

Lime and Calcium Carbonate.—North of Townsend, 
Graymont Ltd. maintained production of burnt lime at the Indian 
Creek plant from the Mission Canyon formation (Graymont 
Ltd., undated). The market experienced softening, resulting in 
lower production. The supply of available labor was steady and 
the company made no changes in equipment inventory, although 
fuel and transportation costs were high during midyear. 

Talc.— Southeast of Dillon, Barretts Minerals Inc. continued 
to produced talc from their Regal and Treasure mines. The 
company worked on new shop and communications facilities 
at the Regal mine site and considered capital investments 
in the form of a new excavator. The company did lay off 
approximately 10% of personnel and did not have immediate 
plans for replacement for personnel who retired. The demand for 
talc was lower in 2008 owing to a decline in demand from the 
automobile manufacturing industry—talc is a major component 
of ceramic substrates for catalytic converters. 
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Rio Tinto Minerals’ Yellowstone Mine and Three Forks 
processing plant south of Ennis remained very stable in 2008. In 
addition to adding a fine-grind mill at the Three Forks plant, the 
company replaced old and purchased new maintenance equipment 
at the mine, including a snowplow. The company backfilled the 
old North Main pit while maintaining a near zero-change footprint 
and constructed a new water-filling station to allow pit runoff to 
be better utilized for dust control. While the market softened for 
many industrial minerals, the company did not experience layoffs. 
It did, however, offer an early-retirement incentive program and 
severance package that many employees accepted. 


Metals 


Copper and Silver. At the Troy Mine, near the town of Troy in 
northwestern Montana, Genesis Inc. (a subsidiary of Revett Silver 
Co.) achieved stability, with 12 months of no lost-time accidents 
and a steady workforce. Ore production averaged over 3,600 t per 
day (4,000 short tons). Throughout the latter half of the year, as 
copper prices declined from $4 per pound to under $2 per pound, 
the company employees took 10%-wage and 20%-salary cuts. 

Gold.—At Whitehall, roughly 55 km (34 miles) from Butte, 
the Golden Sunlight Mining Co. (a subsidiary of Barrick Gold 
Corp.) continued production in its underground mine and 
completed the stage “5B” surface pit. Production totaled just 
over 3,700 kg (slightly less than 120,000 troy ounces) of gold. 
The company expected to finish production in the underground 
operation in early 2009 and planned to spend the next few years 
stripping 63 million metric tons (Mt) (70 million short tons) of 
waste rock to prepare the stage “SC” pit for production. The 
company also processed mine dumps from the surrounding area 
(hauled in by the company and by private individuals), as well 
as old dumps directly adjacent to the mine. 

On the Calumet claim along Quartz Creek, northwest of 
Missoula near Superior, Hageman Construction completed 
mining for placer gold. The company moved to the lower Quartz 
Creek and reported finding “good values" in creek gravels 
adjacent to previously mined ground. 

West of Helena and north of Avon, Darden Engineering mined 
the Ophir Creek gold placer. The skarn-sourced deposit yielded 
coarse gold, including several thumb-sized nuggets. The company 
reported a decrease in grade as the bedrock type changed along the 
deposit; however, the company planned to continue mining in 2000. 

Platinum-Group Metals.—Stillwater Mining Co. remained 
the largest metal mining operation in Montana, and the only 
U.S.-based producer of palladium and platinum; nonetheless, 
it posted a loss of slightly under $113 million for 2008. The 
industry-wide decline in mineral commodity prices beginning 
in the middle of the year, a decrease in demand for palladium 
and platinum end products, and a decrease in the availability 
of used automobile and truck catalytic converters for smelter 
reprocessing were all factors that contributed to the overall loss. 
Company operations, especially the East Boulder Mine near 
Big Timber, suffered staff reductions totaling 21% by yearend. 
At the Stillwater Mine at Nye, operations continued to develop 
the lower key haulage infrastructure of the off-shaft mining 
area. The company refocused operations towards improving 
ore grade and lowering production costs, while moving away 
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from focusing on tonnage throughput. The company postponed 
dilution pending increases in ore grade and incorporated other 
cost-cutting procedures at all operations. At Columbus, the 
second furnace at the metallurgical complex neared completion, 
with an anticipated commissioning in the first quarter of 2009 
(Stillwater Mining Co., 2009). 

Other Polymetallic Mines.—In Butte, Montana Resources 
LLP continued to maintain steady production of copper and 


molybdenum at its Continental Mine (Montana Resources, 2010). 


Although higher fuel costs in the first three quarters of 2008 and 
lower commodity prices towards the end of the year held down 
company profits, the company enjoyed a stable workforce and 
purchased six used 218-t (240-short-ton) haul trucks and an 81-t 
(90-short-ton) payload capacity electric shovel with a 31-cubic- 
meter (40-cubic-yard) rock bucket to increase production. Tire 
availability increased while costs significantly declined—a 
reversal of a recent trend for large-diameter tires. 

North of Boulder, Montana Tunnels Mining Inc. (50% Apollo 
Gold Corp. and 50% Elkhorn Tunnels LLC) operated steadily 
and was on schedule to complete ore mining from the “L” pit 
in the last 2 months of the year. Processing of the more than 1.8 
Mt (2,000,000 short tons) of ore was anticipated to continue 
into 2009, but the company planned to lay off half of the work 
staff upon completion of ore mining (Apollo Gold, 2008). 

At the end of 2008, the company was still waiting for a final 
permit to expand production into the *M" pit. The company 
faced difficulty in securing funding for the expansion, given 
the decline in commodity prices and investment capital at 
yearend. The project was scheduled to be placed under care and 
maintenance when processing finished in the early months of 
2009 (Elkhorn Goldfields, 2010). 

M & W Milling & Refining Inc. continued to test ore for a 
New Mexico company near Virginia City and Nevada City in 
southwestern Montana. Their sister company, Moen Builders 
Inc., continued to build and to assemble mining equipment for 
domestic and international companies (Moen Builders, 2011). 


Government Programs 


The MBMG continued its active participation in the 
STATEMAP and EDMAP programs, mapping the geology in 
western and southwestern portions of the State. STATEMAP 
and EDMAP are components of the congressionally mandated 
National Cooperative Geologic Mapping Program (NCGMP), 
which distributes Federal funds to support geologic mapping 
efforts through a competitive funding process. The NCGMP 
has three primary components: (1) FEDMAP, which funds 
Federal geologic mapping projects; (2) STATEMAP, which is a 
matching-funds grant program with State geological surveys and; 
(3) EDMAP, a matching-funds grant program with universities 
that has a goal to train the next generation of geologic mappers. 
Many of the State's activities created more detailed 1:100,000- 
and 1:24,000-scale maps from 1:250,000-scale maps previously 
published. New geologic maps of the Devils Fence 7.5 and 
Tacoma Park 7.5 quadrangles were developed and published 
online. Additional information about the Montana mineral 
industry, including current publications and activities, are 


available at the MBMG Web site (http://www.mbmg.mtech.edu/). 
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Following the Crandall Canyon coal disaster that occurred 
in northwestern Utah in 2007, the Mine Safety and Health 
Administration (MSHA) began to implement changes to mining 
regulations and standards. Although the larger companies 
appear to have the available resources to respond to the changes, 
there is concern in the State that smaller scale operations may 
face closure for lack of sufficient capital and staff to meet new 
MSHA requirements. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN MONTANA” 


(Thousand metric tons and thousand dollars unless otherwise specified) 


20 2007 208 
Mineral Quantity Value Quantity Value Quantity Value 
Gemstones, natural NA 379 NA 386 NA 380 
Palladium? kilograms 14,400 150,000 12,800 148,000 11,900 136,000 
Platinum’ do. 4,290 158,000 3,860 162,000 3,580 182,000 
Sand and gravel, construction 13,700 95,300 15,900 134,000 13,200 108,000 
Stone: 
Crushed 4,040 21,800 1,810 ° 9,800 ' 961 6,770 
Dimension W W W W 58 9,490 
Combined values of cadmium (byproduct from zinc 
concentrates), cement, clays (bentonite, common), 
copper, garnet (industrial), gold, lead, lime, molybdenum 
concentrates, silver, talc (crude), zinc, and values 
indicated by symbol W XX 647,000 ' XX 910,000 ' XX 915,000 
Total XX 1,070,000 XX 1,360,000 XX 1,360,000 
‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; included in “Combined values” data. XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
“Data are rounded to no more than three significant digits; may not add to totals shown. 
3Recoverable content of ores, etc. 
TABLE 2 
MONTANA: CRUSHED STONE SOLD OR USED, BY TYPE! 
2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone 2 453 $2,450 2 436 $3,070 
Granite -' -' --" -- -- -- 
Traprock 2 527 2,240 l 94 406 
Sandstone and quartzite 3 80 410 3 37 248 
Volcanic cinder and scoria s s -- ` -- -- -- 
Miscellaneous stone 22 ' 751° 4,700 ' 23 394 3,050 
Total XX 1,810 ' 9,800 ' XX 961 6,770 


‘Revised. XX Not applicable. -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 3 


MONTANA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 
Concrete aggregate (+1 inch), riprap and jetty stone 
Coarse aggregate graded: 
Bituminous aggregate, coarse 
Railroad ballast 
Fine aggregate (-% inch), stone sand (concrete) 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Chemical and metallurgical, cement manufacture 
Unspecified: 
Reported 
Estimated 
Total 


< 
E. 
E 
© 


Quantity 


SSES <<< & 
Se <<< & 


—" 
CA 
zl 
- 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


?Reported and estimated production without a breakdown by end use. 


TABLE 4 


MONTANA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, 


BY USE AND DISTRICT!” 


(Thousand metric tons and thousand dollars) 


Use 

Construction: 

Coarse aggregate (17^ inch)? 

Coarse aggregate, graded" 

Fine aggregate (-⁄ inch)? 

Coarse and fine aggregates? 
Chemical and metallurgical' 
Unspecified:* 

Reported 

Estimated 

Total 


Districts 1 and 2 
Quantity Value 


= = z = = 
< = z = = 


15 77 
725 5,100 
961 6,770 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


*Specified districts are combined to avoid disclosing company proprietary data. 


*Includes riprap and jetty stone. 


“Includes bituminous aggregate (coarse) and railroad ballast. 


“Includes stone sand (concrete). 


"Includes graded road base or subbase and unpaved road surfacing. 


"Includes cement manufacture. 


‘Reported and estimated production without a breakdown by end use. 
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TABLE 5 
MONTANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY! 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 

Concrete aggregate and concrete products 1,230 $10,900 $8.82 
Asphaltic concrete aggregates and other bituminous mixtures 640 8,850 13.83 
Road base and coverings” 3,180 18,800 5.90 
Fill 221 1,200 5.43 
Snow and ice control 44 345 7.84 
Railroad ballast 12 109 9.08 
Other miscellaneous uses 10 168 16.80 
Unspecified:? 
Reported 2,250 21,500 9.56 
Estimated 5,600 46,000 8.21 
Total or average 13,200 108,000 8.17 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes road and other stabilization (lime). 
?Reported and estimated production without a breakdown by end use. 


TABLE 6 
MONTANA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District ] District 2 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregate and concrete products 998 9,390 233 1,470 -- -- 

Asphaltic concrete aggregates and other bituminous mixtures W W W W 73 401 

Road base and coverings” 2,420 15,200 598 2720 167 858 

Fill 133 822 87 377 -- -- 

Other miscellaneous uses? 619 8,940 15 132 (4) 3 
Unspecified: 

Reported 134 975 2,090 20,400 19 43 

Estimated 4,190 34,400 1,440 11,800 -- -- 

Total 8,490 69,700 4,460 37,000 259 1,310 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 

? Includes road and other stabilization (lime). 

*Includes railroad ballast and snow and ice control. 

“Less than Lé unit. 


"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF NEBRASKA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
University of Nebraska-Lincoln, Nebraska Geological Survey, for collecting information on all nonfuel minerals. 


In 2008, Nebraska’s nonfuel raw mineral production! was 
valued at $152 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a $5.4 million, or 3.7%, increase 
compared with that of 2007, which increased by $16.4 million, 
or about 11%, from 2006 to 2007. (The State’s actual total 
nonfuel mineral values for 2006—08 were substantially higher 
than those reported in table 1; data for masonry and portland 
cement (2006—08), and common clays (2006—08), have been 
withheld so as to not disclose company proprietary data.) 

Nebraska’s leading nonfuel mineral commodities were 
portland cement, crushed stone, and construction sand and 
gravel, in descending order of value. The State’s increase in 
total mineral industry value was primarily owing to an increase 
in the value of construction sand and gravel and crushed stone. 
An increase of $2.91 million in the value of construction sand 
and gravel resulted from a 2.0% increase in unit value and 2% 
increase in the quantity produced. Crushed stone increased by 
$2.45 million, owing to a 3.5% increase in quantity produced 
(table 1). Decreases in the production value took place in the 
mineral commodities of masonry cement and common clay. 

Nebraska continued to produce a significant amount of 
construction sand and gravel and portland cement in comparison 
with other producing States. Raw steel produced in the State 
was processed from materials acquired from other domestic and 
foreign sources. 

The following narrative information was provided by the 
Nebraska Geological Survey^—the Conservation and Survey 
Division of the University of Nebraska-Lincoln. 


Commodity Review 
Industrial Minerals 


Aggregates.—CEMEX S.A.B. de C.V.'s Ft. Calhoun stone 
operation, north of Omaha, continued to supply large quantities 
of riprap for Missouri River control structures as part of 
habitat improvement for threatened and endangered species. At 
yearend, Ft. Calhoun Stone completed its fourth consecutive 
year without an injury. 

The Nebraska Department of Roads (NDOR) recycled 
approximately 45,400 metric tons (t), or 50,000 short tons, of 


The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 1, 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

?R.M. Joeckel, Ph.D., Research Geologist and Associate Professor with the 
University of Nebraska-Lincoln and the Nebraska Geological Survey (NGS), 
authored the text of the State mineral industry information provided by the NGS. 
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crushed concrete, mostly for use as base-course material, but 
also to a lesser extent as material for surface courses and soil 
embedment. 

Cement.—Ash Grove Cement Company’s Louisville Plant, 
Nebraska’s only cement-manufacturing plant, had no lost-time 
accidents in 2008, improving more than 2007 (6 lost-time 
accidents) and 2006 (2 lost-time accidents). 

Clay and Shale.—In 2008, Endicott Clay Products/Endicott 
Tile, LLC (Fairbury) supplied materials under major contracts for 
the Columbian condominium building (tallest brick-clad structure 
in Chicago, IL), the Jefferson County Courthouse (Bessemer, 
AL), Lucas Oil Stadium (Indianapolis, IN), the New Jersey Devils 
Hockey Arena (Newark, NJ), the University of North Florida 
Student Union (Jacksonville, FL), and five school buildings in 
Pasco and Hernando Counties in Florida. The company also 
initiated contracts to supply materials for 30 Target Brands, Inc. 
stores across the United States and for the Defense Information 
Systems Agency facility in Baltimore, MD. In addition, Endicott 
completed an ongoing contract for the Four Seasons Centre for 
the Performing Arts in Toronto, Ontario, Canada. 

Fly Ash.—Nebraska Ash (Lincoln), a division of NEBCO, 
Inc., used 207,000 t (228,000 short tons) of fly ash in 2008, or 
47.7% of the fly ash output from source powerplants. Nebraska 
Ash also used 66,900 t (73,700 short tons) of bottom ash, or 
71.2% of the output from source powerplants. Recovered fly ash 
is used as cement and concrete additives and for soil stabilization. 
Bottom ash is used in aggregate for farm and county roads and 
in aggregate for asphaltic concrete. Omaha Public Power District 
(OPPD) was building the new coal-fired Nebraska City 2 (NC2) 
generating unit in 2008 and had scheduled commercial production 
of electricity there for the spring of 2009. Current environmental 
regulations preclude the use of fly ash from NC2 and it will be 
disposed of in an onsite landfill. 

Sand, Industrial.—Nebraska Sand Company, LLC was 
formed in April 2008 to produce wet and dry products for golf 
courses, well pack sands, and proppant “frac” sands at a plant 
near Elba in east-central Nebraska. The first wet sand production 
began at the new facility in July, and the construction of a dry 
sand facility begun in December was to continue into 2009. The 
company produced 10,900 t (12,000 short tons) of wet sand 
in 2008. Preferred Rocks of Genoa, LLC (also in east-central 
Nebraska) began increasing its production of proppant or "frac" 
sand in 2008 and also initiated a plant upgrade. 


Metals 


In 2008, approximately 1,030,000 t (1,140,000 short tons) 
of scrap steel was recycled by Nucor Steel-Nebraska of Nucor 
Corp. (Norfolk) and the company's annual Earth Day scrap 
drive yielded 32.6 t (36 short tons) of scrap steel, 20.1 t (22.1 
short tons) of computers, 3.84 t (4.24 short tons) of aluminum 
cans, and televisions, and other electronics. 


Mineral Fuels and Related Materials 


Ethanol.— Nebraska’s groundwater resources are a key 
ingredient in the State’s ethanol production. Ethanol production 
in the State more than doubled from 2006 to 2008, but overall 
increase in production slowed to 6.04 billion liters per year 
(L/yr) (1.6 billion gallons/yr) in 2008, an increase of only 24.4% 
more than 2007 production. 

Uranium.—The U.S. Nuclear Regulatory Commission's 
(NRC) license for in situ leach recovery of uranium secured 
by Crow Butte Resources, Inc. expired at the end of February 
2008, but an application for renewal had already been submitted 
by the company in late November 2007. In that application, 

10 to 15 new temporary construction jobs and 10 to 12 new 
permanent jobs were anticipated as part of site development and 
plant operations. Oral arguments regarding the NRC application 
for renewal were presented in Chadron on in the early fall 

of 2008. In August 2008, Crow Butte filed a new Class III 
Underground Injection Control (UIC) permit for its 850-hectare 
(ha) (2,100-acre) North Trend expansion area, as well as an 
Aquifer Exemption petition, with the Nebraska Department of 
Environmental Quality (NDEQ). Decisions were not rendered 
on either of these filings before yearend 2008. 


Environmental Issues 


The U.S. Environmental Protection Agency (EPA) initiated 
the final stages of the remediation of the Omaha Lead Superfund 
Site in 2008. Contamination in the area stems from emissions 
from ASARCO, LLC's former lead-refining facilities in the city. 
EPA produced a draft Final Remedial Investigation at the end 
of October. The period of public comment on EPA's proposed 
plan for the site was announced during that month and was 
eventually extended into the following year. A Final Record of 
Decision Declaration was anticipated by mid-2009. 

In May, a complaint was filed in the District Court of 
Lancaster County, NE, against Crow Butte by the State 
of Nebraska on behalf of the Director of the NDEQ. This 
complaint, consisting of four claims, alleged that Crow Butte 
had violated NDEQ UIC Permit NE0122611 and Nebraska 
Revised Statute 81—1508 during the period extending from July 
1, 2003, to March 31, 2006. A consent decree dated 
May 23, included the allegations that Crow Butte had released 
well-development waters at the land surface and had recycled 
such waters rather than treating them as a waste stream. In 
the same document, fines against Crow Butte were assessed. 

In August, Crow Butte submitted a new application for a 
Class III UIC Permit to the NDEQ. This application included 
comprehensive descriptions of operator expertise, related 
UIC projects, local to regional geology and seismology, 
environmental impacts, procedures, and well construction. 

Crow Butte's proposed North Trend expansion of its in situ 
uranium leaching operations southwest of Crawford met with 
concerns expressed by citizens and by citizen groups during 
2008. In January, a NRC panel convened in Chadron to address 
such concerns; chief among these concerns was the potential 
pollution of groundwater, the potential adverse effects on human 
health as far away as the Pine Ridge Reservation in South Dakota, 
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and the foreign ownership of the operation (Cameco Corp., the 
parent company of Crow Butte Resources, is based in Canada). 
The NRC panel released a ruling in late April, in which it agreed 
to hear additional arguments at a subsequent hearing in late 
August of the same year, after which the NRC proposed the 
implementation of a generic environmental impact statement 
(GEIS) by June 2009. In September, another NRC hearing was 
entertained to additional arguments for the renewal of Crow 
Butte's NRC license by the Oglala Sioux Tribe of South Dakota, 
Owe Aku (Lakota: “Bring Back the Way"), Western Nebraska 
Resources Council, and by individual citizens. In November, 
additional ruling released by the NRC allowed citizens and groups 
be “intervenors” in the renewal process of Crow Butte's NRC 
license, offering the opportunity for the airing and investigation of 
concerns, and promising additional rulings in 2009. 


Government Programs 


The Conservation and Survey Division (CSD) of the 
Nebraska School of Natural Resources, Nebraska's State 
Geological Survey, continued as an active participant in the 
STATEMAP program in 2008. STATEMAP is a component 
of the congressionally mandated National Cooperative 
Geologic Mapping Program (NCGMP), through which the 
USGS distributes Federal funds to support geologic mapping 
efforts through a competitive funding process. The NCGMP 
has three primary components: (1) FEDMAP, which funds 
Federal geologic mapping projects, (2) STATEMAP, which 
is a matching-funds grant program with State geological 
surveys, and (3) EDMAP, a matching-funds grant program 
with universities that has a goal to train the next generation 
of geologic mappers. The Grand Island, Doniphan, Silver 
Creek SE, and Wynot 7.5 minute quadrangle geologic maps 
were completed and delivered in November 2008. These maps 
encompass considerable sand and gravel resources, and the 
Wynot Quadrangle encompasses exposures of the Niobrara 
Formation, a potential source of agricultural lime. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN NEBRASKA"? 


(Thousand metric tons and thousand dollars) 


2006 — 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Cement: 

Masonry W W W W W W 

Portland uu W W W W W W 
Clays, common E 158 ° W 135 * W 109 * W 
Gemstones, natural mu NA 4 NA 4 NA 4 
Lime I 13 700 W W W W 
Sand and gravel, construction i oa 13,100 62,000 13,400 70,600 13,700 73,500 
Stone, crushed ` 7,480 67,100 7,690 ' 75,600 ' 7,960 78,100 

Total XX 130,000 XX 146,000 * XX 152,000 


"Estimated. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; excluded from “Total.” XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
NEBRASKA: CRUSHED STONE SOLD OR USED, BY TYPE’ 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
u Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone 8 7.640 ' $75,200 ' 7 7.910 $77,700 
Miscellaneous stone l 48 481 l 45 443 
Total XX 7,690 ' 75,600 ' XX 7,960 78,100 


‘Revised. XX Not applicable. 
Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 3 
NEBRASKA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1'⁄ inch): 
Riprap and jetty stone W W 
Other coarse aggregate 13 157 
Fine aggregate (-% inch): 
Screening (undesignated) W W 
Other fine aggregate l 9 
Coarse and fine aggregates: 
Unpaved road surfacing W W 
Crusher run or fill or waste W W 
Agricultural: 
Limestone W W 
Other agricultural uses 54 395 
Unspecified:? 
Reported 4,390 43,300 
Estimated 3,300 33,000 
Total 7,960 78,100 
W Withheld to avoid disclosing company proprietary data; included in “Total.” 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
TABLE 4 
NEBRASKA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 928 $3,730 $4.02 
Concrete products (blocks, bricks, pipe, decorative, etc.) 17 53 3.12 
Asphaltic concrete aggregates and other bituminous mixtures 643 4,970 7.73 
Road base and coverings 1,920 11,700 6.11 
Fill 438 1,310 2.98 
Snow and ice control 56 276 4.93 
Filtration 3 30 10.00 
Other miscellaneous uses 15 354 23.60 
Unspecified: 
Reported 1,150 6,190 5.40 
Estimated 8,500 45,000 5.29 
Total or average 13,700 73,500 5.39 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes plaster and gunite sands. 
?Reported and estimated production without a breakdown by end use. 


29.4 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2008 


TABLE 5 


NEBRASKA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


. District] ` 
Use Quantity Value 

Concrete aggregate and concrete products? 226 797 
Asphaltic concrete aggregates and other bituminous mixtures 328 2,090 
Road base and coverings 490 2,270 
Fill 57 145 
Snow and ice control 23 95 
Other miscellaneous uses” -- -- 
Unspecified: 

Reported 16 54 

Estimated 2,430 12,900 

Total 3,580 18,300 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses." -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 
?Includes filtration. 


*Reported and estimated production without a breakdown by end use. 
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District2 
Quantity Value 
W W 
W W 
1,260 7,860 
354 1,100 
26 131 
948 5,600 
6 106 
2,880 15,200 
5,470 30,000 


Quantity 


District 3 
Value 
W W 
W W 
176 1,610 
27 65 
6 50 
105 641 
1,120 6,030 
3,170 16,800 
4,610 25,200 


29.5 


NEVADA 


Kl ig e MÀ. 


HUMBOLDT 


WASHOE 
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PERSHING 
SG 


Per Au, Ag 
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SG 
Cu Mo 


CARSON CITY 
DS 


MINERAL 
SG 


LEGEND 


County boundary 
* Capital 

e City 

Crushed stone/sand and 
gravel district boundary 


MINERAL SYMBOLS 
(Principal producing areas) 


Dia 
ESMERALDA Gem 
Au, Ag 


LINCOLN 


Bent Per 


Per 


Ag Silver Li Lithium carbonate 


Au Gold Lime Lime plant and quarry 
Ba  Barite MgCp Magnesium compounds 
Bent Bentonite Mn Manganese plant 
Cem Cement plant and quarry Mo  Molybdenum 
CS  Crushed stone Opal Precious opal 
Cu Copper Per Perlite 
Dia ` Diatomite Per  Perlite plant 
DS Dimension stone Salt — Salt 


Ful Fuller's earth SG Construction sand and gravel 
Gem Gemstones Ti Titanium metal plant 
Gyp Gypsum W Tungsten metal plant 
Gyp Gypsum plant ,^77-.. Concentration of mineral 0 25 50 100 Kilometers 
IS Industrial sand LLL operations | I | l | 


Albers equal area projection 


Source: Nevada Bureau of Mines and Geology/ U.S. Geological Survey (2008). 


THE MINERAL INDUSTRY OF NEVADA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Nevada Bureau of Mines and Geology for collecting information on all nonfuel minerals. 


In 2008, Nevada’s nonfuel raw mineral production! was 
valued at $6.3 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was an increase of $890 million, 
or 16% rise from that of 2007, following a $270 million, or 
5.2%, increase from 2006 to 2007. The increase again set an 
alltime high value for the State, principally owing to continued 
increases in the annual average prices of gold and silver. The 
State continued to rank second in the Nation in total nonfuel 
mineral production value in 2008, which followed rankings of 
third in 2005, second in 1994—97 and 1999-2004, and first in 
1992—93 and 1998. Nevada accounted for 8.9% of the U.S. total 
nonfuel value in 2008. 

Nevada, which has led the Nation in gold production since 
1981, accounted for 76% of the Nation’s gold production in 2008. 
Gold accounted for 79% of the State’s total nonfuel raw mineral 
production value in 2008, followed by copper, construction 
sand and gravel, silver, lime, and crushed stone. Nevada, for the 
seventh consecutive year, ranked second in silver production (first 
from 1987—2001) accounting for 19% of the silver produced from 
U.S. mines, as in 2007, and down from about 22% in 2005—06, 
24% in 2004, 26% in 2003, and 30% in 2002. 

In 2008, despite a 4.2% decrease in the production of gold, its 
value of production increased by 20%, up by’ $822 million. A 
more than 23% increase in copper production, despite declining 
prices, resulted in a large increase in the commodity’s total 
value. A $7.5 million increase in the total value of silver (table 
1) occurred despite a 3.1% decrease in gold production and 
similarly, the value of lithium carbonate increased significantly 
though its production decreased slightly (value withheld— 
company proprietary data). Significant increases in the production 
of bentonite clay, crude gypsum, lime and salt resulted In a 
$17 million combined increase in the value of these mineral 
commodities. A significant increase in the production of barite 
took place simultaneously with a significant increase in value 
(data withheld—company proprietary data). Fuller’s earth 
production increased, resulting in a significant increase in its unit 
value (data withheld—company proprietary data). A significant 
decrease in the production of zeolites resulted in a slight increase 
in the mineral commodity’s value (data withheld—company 
proprietary data). A slight decrease in the production of diatomite 
resulted in a minor increase in the commodity’s value (value 
withheld—company proprietary data). 

The largest decrease in value took place in crushed stone, 
down $24.5 million (table 1), and construction sand and 


"The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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gravel, down $18.2 million (table 1). Significant decreases 
in the combined value of molybdenum, portland cement, 
and magnesite resulted in a total decrease of $26.6 million 
(withheld—company proprietary data). Decreases in the 
production value of kaolin and industrial sand and gravel 
resulted in a combined decrease of $1.3 million (value 
withheld—company proprietary data). 

In 2008, Nevada continued to be the only State to produce 
magnesite and lithium carbonate minerals (minerals listed in 
descending order of value) and remained first of two barite- 
producing States, second in silver and diatomite, fourth in 
copper, fifth in kaolin, and sixth in lime and pumice and 
pumicite. The State rose to first from 4th in crude gypsum 
production, to 10th from 14th in the production of construction 
sand and gravel, and was the producer of significant quantities 
of crushed stone and industrial sand and gravel. Nevada dropped 
from 13th in the production of gemstones (ranked based upon 
value) to 12th. Mercury was produced as a byproduct of gold- 
silver processing at several mines, but no data were reported to 
the USGS (U. S. Geological Survey, 2010). 

The following narrative information was provided by the 


Nevada Bureau of Mines and Geology” (NBMG). Production 
data in the text that follows are those reported by the NBMG as 
measured by mine shipments, sales, or marketable production 
(including consumption by producers). They were compiled 

by the Nevada Commission on Mineral Resources Division of 
Minerals (NDM) and the Nevada Bureau of Mines and Geology, 
based upon the surveys, canvasses, and estimates made by those 
State agencies, including information gathered from company 
annual reports. The NBMG data are reported by that agency to 
be nonproprietary and may differ from some USGS production 
figures as reported to and estimated by the USGS. 


Exploration and Mine Development Activities 


Most exploration focused on gold and silver, which maintained 
high prices throughout the year. For many other mineral 
commodities, prices declined in the latter part of the year owing 
to the recession. Nonetheless, high prices earlier in the year 
stimulated exploration for copper, iron, molybdenum, nickel, 
tungsten, uranium, vanadium, and zinc. Exploration in 2008 
included high-grade (mostly vein and breccia) targets and low- 
grade, large tonnage deposits, which generally become more 
profitable when gold prices are higher. At least 68 companies, 
ranging from small to large, drilled at least 123 projects in 
Nevada in 2008, about the same numbers as in 2007. Exploration 
activity, including new claims staked, was reported in most of 
Nevada's 17 counties. In 2008, Barrick Gold Corp. saw its first 


Jonathan G. Price, Director and State Geologist, David A. Davis, Geologic 
Information Specialist, and John L. Muntean, Research Economic Geologist, 
coauthored the text of the State mineral industry information provided by the 
Nevada Bureau of Mines and Geology. 
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production from the Cortez Hills deposit in Lander County, a 
multimillion-ounce gold deposit that was discovered In 2004. 
Allied Nevada Gold Ltd. reopened the Hycroft Mine late in 
2008, and Great Basin Gold significantly increased its production 
from its underground Hollister Mine. Advanced exploration 
projects at previously delineated deposits show promise for future 
major developments, particularly in the Yerington District in 
Lyon County (at the Ann Mason copper deposit and the Lyon/ 
Pumpkin Hollow copper-iron deposits), and at the Mount Hope 
molybdenum deposit in Eureka County. According to a survey 
of exploration activities by the Nevada Division of Minerals, 
exploration activity in Nevada in 2008 declined slightly from 
2007, after steadily increasing since 2001, when companies 
reported $51.2 million in expenditures in Nevada (Driesner and 
Coyner, 2008b). The 22 companies responding to the survey 
reported spending $158.1 million on exploration in Nevada in 
2008, somewhat less than the $167.9 million in 2007 and $164.9 
million in 2006, but more than the $121.3 million reported in 
2005 or the $79.7 million reported in 2004. Perhaps because of 
the difficulty in raising funds for exploration during the recession, 
the companies were less optimistic about Nevada’s potential 

than they had been in 18 recent years, and they reported that they 
planned to spend $134 million in 2009. 

In 2008, as in the last several years, companies focused their 
exploration in and around their active mines. On the Carlin 
Trend, Barrick continued to carry out major drill programs 
in and around its Goldstrike Mine, both on the surface and 
underground. At the north end of the Carlin Trend, Barrick 
continued its feasibility study of the South Arturo deposit 
(60% Barrick, 40% Goldcorp Inc.); 1t made a new discovery 
adjacent to it at West Button Hill that is reportedly higher grade 
than South Arturo. Elsewhere, Barrick also carried out major 
programs at its Cortez, Bald Mountain, and Turquoise Ridge 
Mines (75% Barrick, 25% Newmont Mining Corp.). At Cortez, 
most of the work concentrated on the Cortez Hills deposit, 
where an important milestone was reached in November 
when the U.S. Department of the Interior’s Bureau of Land 
Management (BLM) issued a Record of Decision, allowing 
construction and prestripping to commence. Full-scale gold 
production is projected to begin in early 2010. Production in the 
first 5 years from Cortez Hills was expected to be nearly 31,000 
kilograms (kg) (1 million troy ounces) of gold per year. Barrick 
also made a discovery located about 6 kilometers (km) southeast 
of Cortez Hills. Newmont carried out large drill programs at 
its surface and underground mines along the Carlin trend and 
at its Twin Creeks, Midas, and Phoenix Mines. Other active 
mines with major drill programs in 2008 were Marigold (67% 
Goldcorp, 33% Barrick), Jerritt Canyon (Yukon-Nevada Gold 
Corp.) prior to its closure, Robinson (Quadra Mining Ltd.), and 
Round Mountain (50% Kinross Gold Corp., 50% Barrick). 

Substantial drill programs carried out by major or mid-level 
companies targeting gold outside active mine areas included 
Sandman (Fronteer Development Corp.), Buffalo Valley 
(Fairmile Goltech Inc., formerly Fairmile Acquisitions Inc.), 
Pinson (Barrick), West Pequop (West Pequop Project LLC), and 
Gabbs (Newcrest Mining Ltd.). Newmont carried out major drill 
programs at Sandman and Buffalo Valley. At Pinson, Barrick 
spent the required $30 million and earned back a 70% interest 
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in the property from Atna Resources Ltd. Agnico-Eagle (joint 
venture with AuEx Ventures Inc.) continued to drill high-grade, 
oxidized gold mineralization at two separate areas at its West 
Pequop project near Wells, and Newcrest continued to drill at its 
Gabbs property near the old Paradise Peak and Sullivan Mines. 
Much of the drilling for gold by junior companies in 2008 
occurred around known, unmined deposits or inactive mines, 
commonly with old resource estimates. In addition to expanding 
a given resource beyond its margins, an important objective 
of many of these drill programs was to upgrade the resource 
estimate with infill and confirmation drilling in order to produce 
a new resource estimate that is compliant with U.S. Securities 
and Exchange Commission regulations. 

New resource estimates were released for Hycroft (Allied 
Nevada Gold Corp.), Fire Creek (Klondex Mines Ltd.), 
North Bullfrog (International Tower Hill Ltd.), Golden Arrow 
(Nevada Sunrise Gold Corp.), Jessup (Ry Patch Gold Corp.), 
Independence (General Metals Corp.), Gold Pick (US Gold 
Corp.), Mount Hamilton (Ely Gold and Minerals Inc.), Pine 
Grove (Lincoln Gold Corp.), Sleeper (X-Cal Resources 
Ltd.), and Borealis (Gryphon Gold Corp.). Junior company- 
controlled projects with underground development in progress 
or in the process of being permitted and financed included 
Goldwedge (Royal Standard Minerals Inc.), Sterling (Imperial 
Metals Corp.), Fire Creek, and Midway (Midway Gold Corp). 
AuEx Ventures Inc.’s claim blocks in the Pequop Mountains 
and Midway’s Spring Valley project in the Humboldt Range 
remained the most promising early stage projects in 2008. AuEx 
Ventures Inc. joint venture partners continued to drill high- 
grade, oxidized gold mineralization on its Pequop properties 
near Wells. At Long Canyon, on the east side of AuEx's Pequop 
property, its joint venture partner, Fronteer, continued to expand 
the deposit. Midway expanded its Spring Valley deposit with a 
major drill program in 2008, and in early 2009 released a new 
resource estimate of 56,000 kg (1.8 million ounces) of gold, 
an 8594 increase from its last resource estimate. In October, 
Midway and Barrick became joint venture partners at Spring 
Valley. Barrick will fund future exploration and can earn a 60% 
interest in Spring Valley by spending $30 million over the next 
5 years. Following success in the Pequops and at Spring Valley, 
junior companies drilled more early stage projects in 2008 than 
in each of the last few years. A notable example was Rye Patch 
Gold Corp.'s drilling of high-grade intercepts [7.6 meters (m) 
reportedly grading 75 grams per metric ton gold] at its Lincoln 
Hill project located southwest of Spring Valley in the Humboldt 
Range. In addition, companies were eager to find Carlin-type 
gold deposits in areas not yet explored off the main trends. 
Notable examples include Columbus Gold Corp.'s Bolo project 
in the Hot Creek Range and Fronteer's aggressive early-stage 
drilling at its Long Canyon mining property in northeastern 
Nevada. Other examples of drilling early-stage projects by 
junior companies included Evolving Gold Corp.'s drilling in 
Boulder Valley, Sheep Creek Range, the pediment between 
Sleeper and Sandman, and Nevada Exploration Inc.'s drilling 
pediment projects at Hot Pot, Bull Creek, and Fletcher Junction, 
which were generated based on groundwater geochemistry. 

High prices for all metals continued to bring more companies 
to Nevada to look for metals other than gold in 2008. Most of 
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the projects, which were being carried out exclusively by junior 
companies, were focused on areas with historical resources. Some 
companies were proceeding with feasibility studies, permitting, 
and financing with plans to put mines into production in the 

near future. The international recession and financial crisis that 
began during the second half of 2008 halted most of these plans 
as well as exploration altogether. In addition to Quadra's active 
Robinson Mine near Ely, the Yerington District was the focus of 
intense copper exploration in 2008. At Pumpkin Hollow Copper 
Project (which contains significant byproduct gold), Nevada 
Copper Corp. completed a $9 million development program, 
mostly aimed toward infill and step-out drilling, but also on 
permitting and metallurgical, hydrological, and geotechnical 
studies necessary for planned production. Also in the Yerington 
District, Quaterra Resources Inc. completed a major drill program 
and released a resource estimate that amounted to 124,000 metric 
tons (t) of copper from copper oxide- and chalcocite-bearing 
material grading 0.239% copper. Also, near Yerington, Pacific 
Magnesium Corp. continued to drill the Ann Mason resource 
area and nearby skarn targets. Elsewhere, in the Contact district 
in northeastern Nevada, International Enexco Ltd., completed 

a major drill program and prefeasibility study and released a 
proven and probable reserve of 89,500 t of copper in ore grading 
0.293% copper. Other copper projects were explored at Majuba 
Hill (Minterra Resources Corp.) about 60 km (40 miles) north of 
Lovelock and in the Belmont district (Nevoro Inc.). In addition 

to Golden Phoenix Minerals, Inc.’s production of molybdenum 
from the underground Ashdown Mine and Quadra's production 
of byproduct molybdenum from its Robinson Mine, General 
Moly Inc. (formerly Idaho General Mines) continued to permit 
and secure financing for its Mount Hope porphyry molybdenum 
deposit northwest of Eureka. General Moly also finished a 
prefeasibility study of the Hall-Tonopah deposit, which is called 
Liberty. The estimated proven and probable reserves at Liberty 
are reportedly 393 million metric tons (Mt) of ore grading 0.071% 
molybdenum and 0.070% copper. In addition to General Moly's 
advanced projects, drilling for primarily molybdenum occurred at 
the Pine Tree project (Mosquito Consolidated Gold Mines) near 
Mina and the Ravin project (Max Resource Corp.) northwest of 
Austin. Despite the high price of silver, only two projects were 
drilled primarily for silver in 2008. Silver Standard Resources 
Inc. drilled around a known resource at Maverick Springs in the 
Maverick Springs Range, and Silver Reserve Corp. drilled its 
Nivco and Silver Queen projects located near Silver Peak. Golden 
Predator Mines, Inc. spent approximately $21 million at its 
Springer tungsten project, rehabilitating the mill and delineating 
near-surface tungsten mineralization. Until the economic crisis 

in September 2008, the project was on track and within budget to 
treat tungsten ores and start operations by January 2009. Western 
Energy Development Corp. continued to explore for uranium 

at its Kings Valley project along the east side of the McDermitt 
caldera in northern Humboldt County. Additionally, Rocky 
Mountain Resources Corp. carried out a drill program to confirm 
vanadium mineralization and collect samples for metallurgical 
testing at the known vanadium resources in the Gibellini district, 
located south of Eureka. Baker Hughes Inteq. that mines barite 
located 36 lode claims in sections 3 and 4, T35N, RS2E sections 
27, 28, and 34, T36N, R52E in southern Independence Mountains 
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of Elko County. The barite in Independence Mountains forms at 
least two conformable units associated with chert and argillite 
of the Ordovician Vinini Formation. The area has been explored 
for barite at least since the 1950s. Heemskirk Canada, Ltd. had 
the lease on the Monitor barite property in the Northumberland 
District of Nye County and was looking into exploring it in the 


future. 
Employment 


The mining industry directly employed 12,198 people in 2008 
(according to the Nevada Department of Employment, Training 
and Rehabilitation), and the industry is responsible for another 
52,000 jobs related to providing the goods and services needed 
by the industry and its employees (Driesner and Coyner, 2008a, 
p. 20). As a result of favorable geology, Nevada has tremendous 
potential for the discovery of additional mineral deposits. Areas 
where prospective rocks exist beneath a cover of young, valley- 
filling sediments and volcanic rocks have only been explored to 
a limited extent. Ore deposits continue to be discovered in and 
near Nevada's 526 historical mining districts. 


Commodity Review 
Industrial Minerals 


Barite. —According to data from the Nevada Division of 
Minerals, Nevada's barite production, which comes from just 
four mining operations, accounted for almost 88% of the barite 
produced domestically. Production increased by 496 to 540,000 t 
from 520,000 t shipped in 2007. Although this is a considerable 
increase over the recent low production of 342,000 t in 2002 
and is the most production since 545,000 t in 1996, it is far 
below the 2.25-Mt high in 1981. About 95% of the barite sold 
domestically is used as a weighting agent in oil and gas well 
drilling fluids. M-I SWACO, which is jointly owned by Smith 
International and Schlumberger, was the largest Nevada barite 
producer in 2008. Its production of crude and ground barite 
from the Greystone Mine and Battle Mountain plant, both in 
Lander County, increased by 20% to 289,000 t from 242,000 t 
shipped in 2007. This was the highest production since 303,000 
t was shipped in 2000 and the second highest since 315,000 t 
was shipped in 1997. The barite of the Greystone Mine 1s in 
black chert and minor argillite and shale of the Middle to Late 
Devonian Slaven Chert. Baroid Drilling Fluids, a subsidiary 
of Halliburton Co., was the second leading producer of barite 
in Nevada. Baroid's production decreased by 19% to 169,000 
t from 209,000 t shipped in 2007. The company mined barite 
from the Rossi Mine in Elko County and processed it at the 
Dunphy Mill in Eureka County. In 2008, Heemskirk Canada, 
Ltd., a Canadian industrial minerals concern, used barite from 
the Dunphy Mill for its Lethbridge, Alberta, plant. The barite 
was then supplied to the western Canadian drilling mud market. 
The barite occurs in chert of the Ordovician Vinini Formation. 

Baker Hughes shipped 82,000 t of barite from its Argenta 
operation near Battle Mountain in Lander County, up 18% from 
about 70,000 t in 2007. In 2008, Baker Hughes located 47 lode 
claims near its Argenta operation. Baker Hughes also dropped 21 
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lode claims located in 2007 and located 21 more in 2008, nearly 9 
km south of the Argenta Mine. The area of these claims has been 
prospected and drilled for barite in the past and Is Just east of the old 
Miller Mine, which produced over 45,000 t of barite in the 1960s. 
Baker Hughes also located four lode claims in Slaven Canyon 
about 27 km south of the Argenta Mine and near the old Elquist 
Mining, Inc. barite pit that was in production around 1980. The 
barite deposits of the Argenta Mine and the areas of the new claims 
area are in black chert and minor argillite and shale of the Middle 
to Late Devonian Slaven Chert in the upper plate of the Roberts 
Mountain thrust. Spirit Minerals, LP, mined barite at the Big Ledge 
Mine area in the Snake Mountains of Elko County for about 20 
days starting in December 2007, shut down, and then restarted 
production in March 2008. Spirit expected to mine about 227,000 t 
of ore and to produce 454 tons per day (t/d) through its Dry Creek 
jig plant for a total of 45,500 t. The barite was then shipped to its 
grinding plant in Evanston, WY. Most of the 68,000 t of barite that 
was mined and stockpiled by Old Soldier Minerals Co. in the 1980s 
was shipped in 2008. The mine was expected to have a 3- to 5-year 
life span, though it may hold more reserves. The barite occurs in 
argillite and chert of the Ordovician Valmy Formation. 
Cement.—Production from the only Nevada cement 
producer, the Nevada Cement Co. (a subsidiary of Eagle 
Materials, Inc., of Dallas, Texas) in Fernley, Lyon County, was 
confidential but its Web site reports it is more than 454,000 
t annually of Type I/II, low-alkali, moderate sulfate-resistant 
cement, and IP-blended cement. The plant, which was built 
in 1964, has a rated annual clinker capacity of 458,000 t. The 
cement is manufactured from Tertiary lacustrine limestone 
mined a few miles south of Fernley, and from other raw 
materials that come from northern Nevada. Most of the cement 
goes to the northern Nevada market with a little going to 
California. Both markets were particularly hard hit by the 
housing slowdown. Though production from the Fernley 
facility was confidential, Eagle Materials reported their overall 
cement volume was down by 13%, and overall cement sales 
revenue was down by 14% in 2008. Eagle Materials received 
permits from the State for its planned expansion of the Fernley 
facility, but negotiations with the vendors delayed the start of 
the project, which will take 18 to 24 months to complete. In 
2008, Nevada Cement Co. located a group of 36 lode claims 
adjacent to 73 lode claims located 1n 2007 and west of their 
existing operating limestone quarry south-southeast of Fernley. 
These claims are largely underlain by the upper Miocene to 
lower Pliocene Chloropagus Formation, which mainly consists 
of basaltic and andesitic lava flows and breccias interbedded 
with rhyolitic tuffs and minor sedimentary rocks, including 
some oolitic limestone. In 2008, Holcim (US), Inc., of Waltham, 
MA, acquired a long-term lease option to the mining rights on 
a 712-hectare (ha) site about 64 km east of Las Vegas in Clark 
County and will be testing the limestone reserves there for 
potential raw material for cement production. Holcim (US), 
Inc. was looking at potential future growth in the Nevada and 
Utah markets. The company currently has a cement plant at 
Devil’s Slide, UT, which provides cement to its sister company, 
Aggregate Industries, in Las Vegas. Holcim, Inc. and Aggregate 
Industries are both subsidiaries of Holcim, Ltd., a worldwide 
supplier of cement and aggregate, based in Switzerland. 
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Clays.—In 2008, IMV Nevada, owned by Mud Camp Mining 
Company, LLC, produced sepiolite, saponite, and bentonite 
from deposits in the Ash Meadows-Amargosa Flat area of Nye 
County. The clay occurs in shallow, flat-lying deposits in Pliocene 
lacustrine rocks and was processed at a plant in Amargosa Valley, 
where clay products were exported worldwide. The sepiolite 
and saponite deposits have unusual geology and are considered 
to have originated in a Pliocene playa with an area of at least 
57 square kilometers (km?). The sepiolite, which yields most of 
the profits for the operation, occurs in an almost continuous bed 
with an average thickness of about 2 m. IMV Nevada is the only 
commercial producer of sepiolite and saponite in North America. 
Two companies campaign mine and ship relatively minor amounts 
of Nevada clay from several sites for use in high-value specialty 
products. At its White Caps Mill near Beatty in Nye County, 
Vanderbilt Minerals Co. processes small amounts of clay stockpiled 
from several deposits in Nevada, Arizona, and California. In 2008, 
Vanderbilt did not actively mine but did ship smectite from the 
New Discovery Mine just south of Beatty, the Blanco Mine about 
64 km west-southwest of Tonopah in the Coaldale Mining District 
in Esmeralda County, and the Buff and Satin Mines about 16 km 
northeast of Lovelock in the Willard Mining District in Pershing 
County. The American Colloid Co. mined and shipped white 
bentonite from its Nassau property in Coal Canyon in the Willard 
Mining District for use in specialty clay products. The clay was 
in altered rhyolite tuff-breccia of probable Miocene-Pliocene age. 
American Colloid also mines several thousand tons of hectorite 
every few years from its Disaster Peak Mine in the Disaster Mining 
District, about 48 km west of McDermitt in Humboldt County. The 
hectorite is in moat deposits of the McDermitt Caldera, which are 
discussed further in the section on lithium. The Disaster Peak Mine 
did not produce in 2008. 

The Art Wilson Company mined halloysite on an as-needed 
basis for the Nevada Cement Co., which owns the pit in the 
Terraced Hills about 13 km northwest of Pyramid Lake. Because 
of its high alumina content, it is used in the production of 
portland cement at the Nevada Cement Co. plant at Fernley. 
The BLM released the plan of operations for the Barrett Springs 
Project of Calico, LLC, about 16 km northwest of Winnemucca. 
An environmental assessment is planned for the near future. 
Calico proposed to deepen an existing clay pit on their group of 
five placer claims by about 3 m to take in an additional 17,000 
cubic meters of montmorillonite clay, which would be mined as 
needed over the next 20 years. The pit was last mined from the 
early 1980s through the early 1990s. Kent Exploration, Inc., in 
a joint venture with Senator Minerals, Inc. (both of Vancouver, 
British Columbia), explored the Ivanhoe Creek bentonite 
property in Elko County. The property consists of lode and 
placer claims covering 57 ha in sections 17 through 20, T38N, 
R48E and sections 13 and 14, T38N, R47E in the Ivanhoe 
District about 19 km southeast of Midas. In 2008, seven placer 
claims were located and the reclamation bond was filed for a 
drill program to be conducted in 2009. 

Diatomite.—About two-thirds of the diatomite produced in 
Nevada was used in filtration, and the remainder was largely 
used in absorbents, fillers, and cement. Emerging small- 
scale uses include pharmaceutical processing and nontoxic 
insecticides. EP Minerals, LLC, a subsidiary of EaglePicher 
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Corp., and the second ranked diatomite producer in the world, 
produces most of Nevada’s diatomite. EP Minerals’ Colado 
operation in Pershing County is the company’s most productive 
Nevada operation. It consists of a plant at Lovelock that mostly 
makes filtration products from diatomite mined about 24 km 

to the northwest in the Velvet Mining District. The diatomite 
occurs in thick beds interbedded with fresh-water tuffaceous 
sedimentary rocks of probable Miocene age. The company also 
produces diatomite used in fillers and absorbents at its Clark 
plant and mine in the Clark Mining District, Storey County, 
about 32 km east of Reno, and diatomite used in insulation from 
a pit near Hazen in Lyon County. The diatomite at Clark occurs 
with diatomaceous shale and thin beds of volcanic tuff within 
the Miocene-Pliocene Kate Formation, and about 90% consists 
of the diatom Melosira granulata. The Celite Corp. operated 

a mine at Hazen and plant in Fernley that produced diatomite 
fillers. The company started mining at its Nightingale deposit 
north of Fireball Ridge in Churchill County in 2008. Celite is a 
subsidiary of World Minerals Inc., the world’s largest diatomite 
producer and a subsidiary of Imerys, a large French industrial 
minerals company. The Moltan Company ships absorbent 
products, cat litter, and soil conditioner under several labels 
from a mine and plant complex in Churchill County about 32 
km northeast of Fernley in the Desert Mining District. Diatomite 
deposits in western Churchill County are interbedded with 
Pliocene lacustrine tuffaceous shale, sandstone, and limestone 
and siliceous tuff. The Grefco Minerals, Inc. diatomite operation 
near the Esmeralda/Mineral County line was small relative 

to other Nevada diatomite companies but has been producing 
diatomite for many years for fillers. The deposit 1s in Miocene- 
Pliocene lacustrine sedimentary rocks consisting of diatomite, 
argillaceous and calcareous diatomite, clay, sand, and volcanic 
ash. Since 2004, production has been from stockpiled ore. 

Gemstones.—Precious opal 1s produced from several mines 
in the Virgin Valley area of northern Humboldt County. The 
best-known mines in the Virgin Valley are the Royal Peacock, 
Rainbow Ridge, Bonanza, and Hidden Valley Mines. In addition, 
Nevada has probably produced more than $30 million worth of 
turquoise, mostly during the first half of the 20th century when as 
much as 4,500 kg were produced in a single year. 

Gypsum.—In 2008, Nevada fell from third to fifth in the list 
of eight States that produce 77% of the Country’s total gypsum. 
According to data from the Nevada Division of Minerals, 
Nevada’s gypsum production decreased by 17% to an estimated 
1.27 Mt, which is the fifth consecutive annual decline. PABCO 
Gypsum in Clark County northeast of Las Vegas was the 
largest Nevada producer in 2008. PABCO Gypsum processed 
the gypsum into wallboard at its plant adjacent to its mining 
operation. Processing yields about 70% by weight gypsum from 
the ore, which is in a nearly flat-lying late Miocene gypsite 
blanket atop a 13-km° mesa. Drilling indicates the gypsum 
is at least 36 m thick in the area of current mining. USG, the 
Nation’s leading wallboard producer, was the second ranked 
Nevada producer in 2008. The company mined gypsum in 
western Pershing County and processes it into wallboard and 
plaster at a plant at Empire in Washoe County. The gypsum was 
of Triassic or Jurassic age and forms several masses in a 5.2- 
km" area. The largest mass, the Selenite orebody, contains 85 to 
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95% gypsum. The Pioneer Gypsum Mining Company produced 
gypsum from the Pioneer Mine about 16 km east of Las Vegas. 
Material from these two smaller operations was used in cement 
and agricultural applications. The Adams deposit is a folded 
body associated with marble in Triassic metavolcanic rocks. The 
Pioneer Mine exploits the same late Miocene gypsum deposit as 
the PABCO operation about 8 km to the north. 

In 2008, CertainTeed Gypsum, which has a plant near Blue 
Diamond and is a subsidiary of the Saint-Gobain Corporation, 
located five mill sites near the old Blue Diamond gypsum mine 
formerly owned by BHP Gypsum, Inc. Georgia-Pacific Gypsum, 
LLC operated a plant at Apex using synthetic gypsum and crude 
gypsum imported from St. George, UT, for the production of 
drywall and related products. In 2008, Georgia-Pacific Gypsum, 
LLC located seven lode claims in the vicinity of placer claims 
and the Weiser Ridge quarry owned by the company about 16 
km west of Overton. Georgia-Pacific Gypsum, LLC has not 
actively mined the quarry since 1995 but planned to resume 
mining to provide crude gypsum for its Apex plant. Existing 
operations have disturbed 48 ha, and the proposed resumption 
of mining 1s expected to disturb another 51 ha. The Weiser 
Ridge quarry exploits gypsum interbedded with limestone of the 
Permian Toroweap and Kaibab Formations. 

Lime (Limestone, and Dolomite).— Nevada was sixth in the 
list of seven States with annual production of more than 1 Mt of 
lime, which in total accounted for more than 60% of domestic 
production. Although Nevada’s production is confidential, it 
fell between 1.13 Mt produced in Pennsylvania and 1.50 Mt 
produced in Texas. Nevada’s leading producer, the Pilot Peak 
high-calcium lime operation of Graymont Western US, Inc. 
(formerly Continental Lime, Inc.) was in Proctor Mining District 
in the Toano Range about 16 km northwest of Wendover in Elko 
County. The plant has three kilns with a combined capacity of 
more than 635,000 t of quicklime per year and a hydrated lime 
plant capable of producing 317 t/d. Pilot Peak mainly markets 
lime to gold-mining operations for use 1n cyanide-solution pH 
control. In addition to lime, Pilot Peak also shipped crushed 
limestone. Production is mainly from the Middle to Late 
Devonian Devils Gate Limestone, which generally consists 
of interbedded limestone and dolomite. Nevada’s other large 
producer, Chemical Lime Co., produces lime at Apex in the 
Apex Mining District about 32 km northeast of Las Vegas. The 
operation makes high-calcium quicklime used in metallurgical 
processing, paper manufacturing, and environmental markets. The 
company also produces dolomitic lime and hydrated high-calcium 
lime at Apex, mainly for construction uses. The company's 
Henderson plant produced Type S hydrated dolomitic lime for 
building and home construction using quicklime produced at 
Apex. In addition to lime, Chemical Lime also shipped crushed 
limestone. In an effort to conserve nonrenewable resources at the 
Henderson plant, mainly plain paper bags, Chemical Lime Co. 
started a long-term program to convert customers from bagged 
to bulk product, which was estimated to approach 509^ of their 
shipments in 2009. Because of the decline in demand from 
the drop in the housing market, Chemical Lime announced in 
2008 that it would be idling its plant in Grantsville, UT, but the 
production capacity at its Apex and Henderson operations would 
be adequate to cover the closing. Production is from the Middle to 
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Late Devonian Sultan Limestone. The Sultan Limestone generally 
consists of a dolomitic lower member (Ironside Dolomite), 

a middle member that ranges from limestone- to dolomite- 
dominated (Valentine Limestone) and a nearly pure limestone 
upper member (Crystal Pass Limestone). 

Of Nevada”s small limestone producers, the Nutritional 
Additives Corp. produces agricultural and nutritional dolomite 
products along the northwest edge of the Sonoma Range about 8 
km south of Winnemucca. Production is from the Late Triassic 
Dun Glen Formation, which consists mainly of massive black 
dolomite with minor limestone and shale in its lower section. 
Min-Ad, Inc. a subsidiary of Inter-Rock Minerals Inc. of 
Toronto, Ontario, Canada, also produced dolomite from the Dun 
Glen Formation about 5 km south of the Nutritional Additives 
Corp. operation. Min-Ad’s dolomite was mostly sold into the 
midwestern United States and as far as New York State and 
Alberta, Canada, for use in beef and dairy feed. Along with 
gypsum and anhydrite, the Art Wilson Company of Carson City 
also produced some pure calcitic limestone from the Adams 
Mine. The limestone is used for soil pH control and reportedly 
contains no detectable magnesium. In 2008, Ireland, Inc. merged 
with Columbus Brine, Inc. to acquire the Columbus Project 
at the Columbus Salt Marsh in Esmeralda County, about 72 
km west of Tonopah. The project consists of about 17,000 ha 
of placer mining claims, 24 ha of mill sites, an approved Plan 
of Operations to mine and process 154 of these hectares, and 
a 1,400-m? processing plant. The current permit allows for 
mining down to 7.6 m and annually processing up to 71,000 t of 
calcium carbonate and precious metals. Ireland, Inc., however, 
has concentrated on the precious metals potential and conducted 
a drilling program to that end in 2008. Graymont Western US, 
Inc. kept current 15 lode claims in section 6, T32N, R37E, in the 
Sierra District in Pershing County. These claims are underlain 
by massive limestone and dolomite of the Triassic Natchez Pass 
Formation in the East Range. 

Lithium.—Nevada was the only State with domestic 
production of lithium raw materials, and as this production 
was from one company, actual production and consumption 
figures are kept confidential to protect company proprietary 
data. Subsurface brines have become the dominant raw material 
for lithium carbonate production worldwide because of low 
production costs as compared with the mining and processing 
costs for hard-rock ores. Lithium was produced as a byproduct 
from brine in California since 1938; however, the Nevada 
operation, initiated at Silver Peak in Esmeralda County in 
1966 by Cyprus Mines, was the first to extract lithium as the 
sole commercial product from brine. This operation was the 
world's dominant brine-based lithium producer until the mid- 
1980s, when a Chilean lithium brine operation started up. 
Chemetall Foote Co., a subsidiary of Chemetall GmbH, owns 
and operates the Silver Peak facility. The company produces 
lithium carbonate, lithium hydroxide monohydrate, and lithium 
hydroxide anhydrite. The lithium chemicals are produced by 
solar evaporation preconcentration and subsequent refining 
techniques from brine that is pumped from beneath the Clayton 
Valley playa. The brine varies between 100 and 300 parts per 
million lithium. In 2008, Western Lithium Corp. conducted 
exploration and evaluation of the lithium resources in its Kings 
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Valley Project, Nevada. Western Lithium has leased over 11,000 
ha through almost 1,400 lode claims, mainly in the Disaster 
Mining District in northern Humboldt County, from Western 
Energy Development Corporation for lithium exploration. The 
claims are within the McDermitt Caldera, and cover several 
areas containing inferred uranium resources and broader zones 
of uranium, molybdenum, and lithium mineralization. The 
lithium largely occurs in high-lithium clays with significant 
amounts of hectorite in the moat deposits in the western part of 
the caldera. These lithium-bearing moat deposits extend north 
through the western Montana Mountains and Disaster Peak into 
Oregon. Significant lithium mineralization has been defined in 
five areas referred to as North Lens, North Central Lens, South 
Lens, South Central Lens, and PCD. In 1985, Chevron estimated 
a total resource of about 2.1 Mt of lithium (11 Mt of lithium 
carbonate equivalent; non-NI 43-101 compliant) with a 0.25% 
cutoff grade and minimum 1.5-m thickness for these areas. 
In each area, hectorite occurs in thick, apparently continuous 
accumulations, with the zones of mineralization varying 
between about 1 and 91 m thick. The hectorite is thought to be 
from hydrothermal alteration of the volcaniclastic sedimentary 
rocks making up the moat deposits. The 2008 drilling program 
on the PCD deposit reportedly showed it contained resources 
of 48 Mt grading 0.27% lithium (668,000 t lithium carbonate 
equivalent) and inferred resources 43 Mt grading 0.27% lithium 
(606,000 t lithium carbonate equivalent), both with a 0.2% 
cutoff grade. Black Pearl Minerals Consolidated, Inc., now 
Canada Lithium Corp., formed an alliance with Gold Summit 
Corp. USA, headquartered in Reno, NV, to explore for lithium 
brine deposits in the Great Basin in parts of California, Nevada, 
and Utah. This includes a joint venture to explore and drill 
the Paymaster property in Esmeralda County. The Paymaster 
property covers about 31 km? about 16 km northeast of the 
Chemetall Foote Co. operation at Silver Peak. 

Magnesium (Magnesite).—About 43% of the U.S. magnesia 
production came from seawater and natural brines in 2008, 
and the rest was produced from magnesite (Nevada), brucite 
(Texas), and olivine (North Carolina and Washington). Premier 
Chemicals, LLC of Cleveland, Ohio, owned the Gabbs magnesia 
operation in Nye County, which was the only magnesite mine in 
the United States. Magnesite and some brucite (<5%) have been 
mined at Gabbs since 1935, and in the 1940s were processed 
in Henderson, NV, to make magnesium metal. From the 1950s 
to the 1980s, mining and processing was by Basic Industries, 
a major producer of refractory magnesia. During the 1990s, 
the availability of cheap foreign refractory magnesia caused 
production at Gabbs to be switched to light-burned (caustic- 
calcined) magnesia that is mainly marketed for wastewater 
treatment and agricultural uses. In 2008, Premier Chemicals, 
located 3 millsites, 23 lode claims, and 26 placer claims in the 
area around its mining operations. Premier also expanded its 
capacity for producing light-burned magnesia and magnesium 
hydroxide with the startup of the third Herreshoff furnace. 
Citing the increased costs of raw materials, labor, energy, and 
freight, Premier raised its prices for all grades of magnesium 
oxide and magnesium hydroxide between 4% and 12% in 
January 2008. Although production of magnesia at Gabbs was 
still substantially below its peak in 1981, magnesia shipments 
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from the Gabbs operation increased steadily between 1996 and 
2005. Production then decreased in 2006, increased in 2007, and 
decreased again in 2008. Production is confidential, but the plant 
capacity is rated at about 136,000 tons per year (t/yr). Premier 
Chemicals, LLC had an annual production of about 270,000 

t of oxide and slurry products from its mine at Gabbs and its 
seawater extraction plant at Port St. Joe, FL. The magnesite 

and brucite occur as complex replacement bodies in Triassic 
dolomite in an area of about 526 ha in the Paradise Range just 
east of the town of Gabbs. The resource was estimated to be 
about 12 Mt in 1973 and is thought to be sufficient for more 
than 50 years of production at present mining rates. 

Perlite.—Nevada has large perlite resources and several 
deposits of perlite that have been mined extensively; however, 
the State now produces only minor amounts of perlite. Current 
perlite production in Nevada Is restricted to relatively small-scale 
mining of two deposits for niche markets, and the State produces 
less than 1% of the domestic total. Wilkin Mining and Trucking 
Inc. mines perlite from the Tenacity Perlite Mine in the South 
Pahroc Range Mining District, about 40 km west of Caliente in 
Lincoln County. The company has been mining perlite in the area 
for more than 25 years. It has a small popping plant in Caliente, 
and present sales are almost exclusively of expanded perlite 
that is used for horticultural purposes. The deposit consists of a 
large, flat-lying, 6-m-thick perlite flow with obsidian pellets in 
Tertiary rhyolitic volcanic rocks, and in the 1950s, was estimated 
to contain reserves of over 14 Mt. Noble Perlite, LLC produced 
expanded perlite from a plant in Fallon. Noble has eight placer 
claims about 32 km south-southeast of Fallon on the south 
side of the White Throne Mountains, but these claims were not 
mined in 2008. Noble purchased ore in New Mexico, which was 
brought in by truck and train. Most of its processed perlite were 
microspheres used for fillers. EP Minerals, LLC produced a small 
amount of expanded perlite that is marketed as a filter aid from 
its Colado diatomite plant in Pershing County. Plant capacity was 
about 7,300 t/y. The crude perlite comes from the Popcorn Mine 
about 24 km south of Fallon in Churchill County, which is usually 
mined a week or two per year. 

Potash.—A small amount of potassium alum (kalinite) was 
shipped by Rulco, LLC in 2008 from a deposit in Esmeralda 
County, about 16 km north of Silver Peak. The kalinite, which 
occurs with sulfur as veins and stringers in rhyolitic rock, was 
marketed for horticultural use. 

Pozzolan.—Nevada Cement Co. proposed to start an operation 
referred to as the Mustache Pozzolan Quarry on 10 ha of BLM 
land about 5 km southwest of Fernley in section 28, T20N, R24E. 
The quarry was proposed to operate for 25 years and produce up 
to 91,000 t of material. The site is largely in the Miocene to lower 
Pliocene Chloropagus Formation, which mainly consists of basaltic 
and andesitic lava flows and breccias interbedded with rhyolitic 
tuffs and minor sedimentary rocks. Shale would be mined at the 
rate of up to 20 dump truck loads at 18 to 27 t/d, 6 days per week, 
and hauled to the Nevada Cement Co. plant to be heated and 
turned into pozzolan. This locally produced pozzolan would reduce 
costs by negating the need to bring in the fly ash from coal-fired 
powerplants presently being used as pozzolan. The proposal was 
sent to the BLM and was to be brought before the Fernley Planning 
Commission in 2009. Advanced Pozzolan Products Company, 
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LLC was developing a pozzolan deposit on seven placer claims 
in sections 25 and 36, T1S, R67E, in Lincoln County, about 11 
km south of Caliente. Advanced Pozzolan Products took over the 
claims from the now defunct Natural Pozzolan of Nevada, LLC. 
The claims were adjacent to those of the Silver Bells Project of 
David Free. The Silver Bells project proposed to mine pozzolanic 
volcanic ash, which occurred as a layer up to 4.6 m thick in 
lacustrine rocks of the Pliocene Panaca Formation. The claims of 
the Silver Bells Project were dropped in 2008. 

Salt.—According to data from the Nevada Division of 
Minerals, the Huck Salt Company produced 24,000 t of salt in 
2008, up 63% from that of 2007. The salt was mainly used for 
deicing roads, and production levels are dependent on weather. 
The salt was mined from a playa on Fourmile Flat about 40 
km southeast of Fallon in Churchill County, where it has been 
harvested almost continuously since the 1860s, when it was 
hauled to the mills that processed Comstock silver and gold ore. 

Sand and Gravel, Construction, and Stone, Crushed.— 
Production from sand and gravel deposits accounted for about 
78% of aggregate production statewide, with crushed stone 
and lightweight aggregate making up the balance. The total 
production value of almost $225 million makes construction 
aggregate the third most valuable commodity produced in 
the State in 2008— well below the value of Nevada's gold 
production and about 40% of the value of second ranked copper 
production, but nearly double that of fourth ranked silver. 

Construction aggregate produced in the Las Vegas area in 
2008, estimated at about 25 Mt, was about 35% lower than in 
2007. Sand and gravel operations accounted for about 75% of 
the aggregate used in the Las Vegas metropolitan area in 2007. 
As in past years, the Lone Mountain area in northwest Las Vegas 
remained the most important source of sand and gravel aggregate. 
The Lone Mountain area produced more than 9 Mt in 2005 and 
2006, but is estimated to have fallen below that in 2007 and 
2008. Significant production also came from sand and gravel 
pits and stone quarries south and northeast of Las Vegas, and in 
the El Dorado Valley area west of Boulder City. Sand and gravel 
from portable crushers at construction sites were also important 
producers of base aggregate in Las Vegas. The Lone Mountain 
Pit area is under pressure on its eastern and southeastern flanks 
from residential development. Recent meetings and discussions 
involved plans that included looping Clark County Route 215 
along the eastern edge of the mining area and closing portions 
of the eastern part of the mining area by 2012. Mining would be 
allowed to continue and expand farther to the west away from 
the residential development. Companies in the Las Vegas area 
that produced more than 900,000 t of aggregate 1n 2008 were 
Aggregate Industries, Diamond Construction, Inc., Impact Sand 
and Gravel, Las Vegas Paving Corp., and Nevada Ready Mix 
Corp. Companies with production in excess of 450,000 t/yr were 
American Sand and Gravel, LLC, CEMEX S.A.B. de C.V., and 
Wells Cargo Corp. American Sand and Gravel and Wells Cargo 
each had produced over 900,000 t in 2006 but dropped below 
that in 2007. Hollywood Sand and Gravel Co., which produced 
more than 450,000 t in 2006, produced less than that in both 
2007 and 2008. Las Vegas Paving Corp., a major producer of 
asphalt concrete, mostly produced sand and gravel from its 
Blue Diamond and Lone Mountain pits. The company also 
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produced crushed stone from the Apex landfill about 16 km 
northeast of Las Vegas. Nevada Ready Mix Corp., a subsidiary 
of Mitsubishi Corporation, mined most of its aggregate from 
a complex of pits in alluvium in the Lone Mountain area, with 
minor production coming from quarries in adjacent bedrock. 
Frehner Inc., a subsidiary of Aggregate Industries, mined and 
crushed limestone from its Sloan property a few miles south of 
Las Vegas. Rinker Materials Corp., a subsidiary of CEMEX of 
Mexico, produced crushed granite from the El Dorado pit near 
Railroad Pass. American Sand and Gravel and Hollywood Sand 
and Gravel mostly produced aggregate from community pits. 
The Southern Nevada Lightweight operation near Jean produced 
aggregate for lightweight concrete block and sand for use in 
stucco. Lightweight aggregate was also shipped to the Las Vegas 
market by the Cind-R-Lite Block Co. from a cinder operation 
near Amargosa Valley in Nye County. Community pits and 
other aggregate mining facilities administered by the BLM and 
operated by a number of companies, including some of those 
already mentioned, contributed about 7 Mt to the total production 
of the Las Vegas and adjacent southern Nevada area in 2008. 

In 2007, CEMEX submitted an application to build and 
operate an aggregate pit called the Mohave Minerals Project 
in the S/2, section 29, T23S, R61E. The mining from two pits, 
expected to eventually grow into one large 760-m-deep pit 
covering about 260 ha, is proposed to produce 900,000 t of 
mostly limestone and dolomite during a 20- to 30-year period. 
Since the volume of the projects exceed the Federal limits for 
noncompetitive sales, the BLM will auction off the two parcels 
on a competitive basis. The public scoping meetings ended 
in January 2008 with a draft environmental impact statement 
tentatively scheduled to be completed in October 2009. 
Following a period of public comment, a final environmental 
impact statement was anticipated for June 2010, a record of 
decision in August 2010, and operations beginning about 2011. 
Residents in several housing developments within 8 km of the 
proposed pits are opposing the projects. 

About 7.2 Mt of construction aggregate was produced in 
the Reno-Sparks-Carson City area in 2008, about 27% less 
than in 2007. Production from Granite Construction Inc., 
which produced over 900,000 t of aggregate in 2007, fell 
below that in 2008, but was still more than 450,000 t. Granite 
Construction operates several pits in the area, but the bulk 
of the company’s production was of crushed andesite and 
crushed granitic rock from its Lockwood and Hidden Canyon 
pits, respectively. Production from A and K Earthmovers Inc., 
which was more than 900,000 t in 2007, fell below 450,000 
t in 2008. Its production was from two pits, but much of this 
was fill. Production from Martin Marietta Materials Inc., which 
was more than 900,000 t in 2006 and fell below that in 2007, 
was more than 450,000 t in 2008. Most of Martin Marietta’s 
production came from the Rocky Ridge Quarry north of 
Sparks, which produces crushed granite. Other companies with 
production between 450,000 t and 900,000 t/y were Rilite, Inc., 
and Western Nevada Materials LLC. Production from CEMEX 
dropped below 450,000 tons in 2008. CEMEX owns the former 
All-Lite Aggregate crushed rhyolite pit and also operates the 
sand and gravel operation at the Paiute pit, which is leased from 


the Pyramid Lake Paiute Tribe. Crushed rock accounted for over 
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60% of the aggregate used In 2008 in the Reno-Sparks-Carson 
City area. Lightweight aggregate, an important component of 
crushed rock production in the area, was produced by CEMEX, 
Rilite, and Basalite Concrete Products, LLC. Cinderlite 
Trucking, Inc. produced a small amount of decorative rock and 
sand and cinder for deicing from their Black and Red Cinder 
pits northeast of Carson City. 

About 3.6 Mt of aggregate was produced outside of the major 
metropolitan areas in Nevada in 2008. Operators in Nye County 
together produced over 540,000 t of aggregate in 2008, mostly 
in the Pahrump area. Churchill County produced over 680,000 
t, and Douglas County produced a little over 490,000 t. Lyon 
County produced almost 432,000 t and Humboldt and Pershing 
Counties produced between 320,000 t and 36,000 t each. Elko 
County produced about 180,000 t, and Lander County produced 
about 102,000 t. Esmeralda, Eureka, Lincoln, Mineral, and 
White Pine Counties produced less than 91,000 t of aggregate 
each in 2008. In 2008, Reck Brothers, LLC proposed to renew 
its contract with the BLM for operations at its Highline Gravel 
Pit in the SW/4, section-6, T16N, R64E, about 3 km northeast 
of Ely. The operation is proposed to expand to 11 ha. Previous 
operations had been authorized under a categorical exclusion, 
but the proposed expansion will require an environmental 
assessment that was in the process of being prepared. Sterling 
Construction Company, Inc. of Houston, Texas, acquired RHB 
(Road and Highway Builders, LLC, and Road and Highway 
Builders, Inc.) of Reno, Nevada, to expand their operations 
in Nevada. RHB had acquired the Mound House Pit in Lyon 
County from Aggregate Industries in late 2007. 

Silica.—Simplot Silica Products Inc. at Overton, Clark 
County, was Nevada’s major silica producer. The sand was 
mined from a large open pit in the relatively friable Cretaceous 
Baseline Sandstone, washed in the pit, and transported via 
a 8-km slurry pipeline to a plant where it was screened and 
bagged. The facility produces four grades of sand based on 
coarseness, AFS 55, 60, 70, and 100. AFS 70, which was used 
mainly in manufacturing glass, was the main product. American 
Silica, Inc., a subsidiary of Fitch Industries, shut down its 
Mercury Mine about 5 km southeast of Mercury in Nye County 
in April 2007. The mine produced silica sand until then but was 
closed through 2008. The product, which contains about 98% 
silicon dioxide (SiO,), was mainly used as construction sand 
and was mined from the Ordovician Eureka Quartzite. American 
Silica, Inc. kept current 11 lode claims located in 2005 in the 
Arrow Canyon District about 24 km north of Apex in Clark 
County. These claims were also underlain by the Ordovician 
Eureka Quartzite. According to the BLM LR2000 database, 
James Hardie Building Products, Inc. produced 9,100 t of 
high-purity silica quartzite from their Kramer Hill Quartzite 
Quarry about 2 km south of Golconda in Humboldt County. 
The quartzite was used as feed for the company's fiber-cement 
siding manufacturing plant in the Tahoe-Reno Industrial Park 
east of Sparks, Nevada. The quarry was in the Cambrian Osgood 
Mountain Formation, which generally consists of white to light 
gray, thinly bedded to massive, medium-grained quartzite. 
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Stone, Dimension.—Mt. Moriah Stone Quarries, LLC quarries 
flaggy quartzite of several colors from the Cambrian Prospect 
Mountain Quartzite at a quarry about 24 km north of Baker in 
White Pine County. This material, which naturally splits into large 
slabs, was used for flagstone, ashlar (uncut facing stone), and 
other types of uncut building stone. Las Vegas Rock produced 
flagstone, ashlar, boulders, and crushed landscape rock from its 
Rainbow Quarries near Goodsprings, about 52 km southwest of 
Las Vegas at the base of Mount Potosi. The operation consists of 
a main quarry and a number of satellite quarries located according 
to the color of the stone. The stone is mined from the Jurassic 
Aztec Sandstone. D and H Mining's pits, which normally mine 
spicerite and crushed stone about 8 km north of Beatty, were 
inactive in 2008, owing to the major drop in demand because of 
the recession. Spicerite is a strong, bright white, hydrothermal 
altered tuff used to make bricks and blocks, and is marketed in 
southern Nevada and southern California. D and H Mining had 
proposed to expand operations at their four pits referred to as the 
Chocolate, Gold, Orange, and Red Quarries. The disturbed area 
was proposed to be expanded from about 21 ha to a total of about 
24 ha, with a crushing and screening plant to accommodate all 
the pits to be constructed in the Gold Quarry. An environmental 
assessment was due for review 1n 2009. 

Zeolites.—Nevada contains large known resources of 
zeolite. In 2008, Zeox Mineral Materials Corp. operated the 
Ash Meadows plant which ships 900 t to 4,500 t annually of 
clinoptilolite used in water filtration, odor control, and nuclear 
cleanup from their plant in Amargosa Valley in Nye County. The 
plant, which has a 36,000 t/y capacity, also produces zeolite- 
based cement for building materials and oil and gas projects. The 
clinoptilolite was mined from a small open pit just over the State 
line in Inyo County, California, in a large area of zeolite deposits 
that extends into Nevada. KMI Zeolite, Inc. owns a plant in 
Sandy Valley about 52 km southwest of Las Vegas and a deposit 
reportedly containing about 54 Mt of largely clinoptilolite in 
California about 137 km northwest of the mill. The mill is capable 
of producing 50,000 t/y of clinoptilolite. In the past, the Moltan 
Company has mined small amounts of mordenite in the Trinity 
Range in Churchill County about 64 km northeast of Fernley, 
but none was mined in 2008. The company uses mordenite to 
make absorbent products at its Fernley plant. In 2008, Nevada 
Specialty Minerals, LLC was formed as a joint venture to explore 
and develop the Lovelock zeolite deposit 21 km northwest of 
Lovelock in the Trinity Range in the Gold Butte District of 
Pershing County. The new joint venture's managing companies 
were listed as Castle Park Minerals, LLC, of Holladay, UT; 
Steelhead Specialty Minerals, LLC, of Spokane, WA; and Trabits 
Group, LLC, of Wasilla, AK. The Nevada Specialty Minerals, 
LLC lease covers 518 ha. The Lovelock zeolite deposit contains 
ferrierite and mordenite with an outcrop area about 1,200 m long 
from north to south, averaging 610 m wide and up to 17 m thick 
near the center. The host rock is a series of Miocene or Pliocene 
unnamed sedimentary rocks and tuffs. 


Metals 


Gold and Silver.—Nevada produced about 180,000 kg 
(5.7 million troy ounces) of gold, about 250,000 kg (8 million 
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troy ounces) of silver, 80,000 t of copper, and about 130,000 
t of molybdenum in 2008. Gold production was down 10,500 
kg (339 thousand troy ounces), a 5.9% decrease from 2007. 
The decrease marked the eighth consecutive year of declining 
production. Nineteen mines in Nevada reported gold production 
in 2008. Fifty-four percent of production came from mines on 
the Carlin trend. Barrick Gold Corp. and Newmont Mining Corp. 
once again dominated Nevada’s gold production, accounting 
for 89% of production in 2008. Barrick produced the most gold, 
with production from its Goldstrike, Bald Mountain, Ruby Hill, 
Cortez, and Turquoise Ridge Mines (75% share), plus its 5096 
share of the Round Mountain Mine’s production and 33% share 
of the Marigold Mine’s, amounting to 88,400 kg (2.8 million troy 
ounces) of gold, a 3.5% increase from that of 2007. In early 2008, 
Barrick purchased Kennecott Explorations Ltd.’s (a subsidiary 
of Rio Tinto LLC) 40% interest in the Cortez property, which 
includes the Pipeline and Cortez Hills Mines, for a total cash 
value of $1.7 billion. Newmont produced 69,000 kg (2.2 million 
troy ounces), reporting production from its Carlin trend mines and 
from its Twin Creeks, Lone Tree, Phoenix, and Midas operations, 
plus its 25% share of the Turquoise Ridge Mine. Barrick reported 
its first production from the Cortez Hills Mine in 2008, and 
Allied Nevada Gold Corp. began production from the reopened 
Hycroft open pit mine late in 2008. Furthermore, Newmont was 
waiting on permits to put the Emigrant deposit into production. 
Old mines awaiting permits to reopen and begin production in 
the near future include the Reward Mine (Atna Resources Ltd.), 
the Relief Canyon Mine (Firstgold Corp.), and the Sterling Mine 
(Imperial Metals Corp.). On the other hand, the Jerritt Canyon 
Mine (Yukon-Nevada Gold Corp.) closed in August 2008, but the 
company intended to reopen the mine in 2009. From its startup 
late in 2007, Great Basin Gold Corp. increased its production 
from the underground Hollister Mine. Coeur d’Alene Mines Corp. 
produced 94,400 kg (3.03 million troy ounces) of silver entirely 
from its Rochester Mine. Coeur d’ Alene ceased mining activity 
at Rochester in 2007, although leaching and silver recovery were 
to continue until approximately 2014. Newmont was the second 
leading silver producer, producing 92,500 kg (3 million troy 
ounces), primarily from its Midas and Phoenix Mines. 

Copper and Molybdenum.—Quadra Mining Inc.’s Robinson 
Mine produced 91% of Nevada’s copper in 2008, amounting 
to 72,000 t. Newmont’s Phoenix Mine made up the balance, 
producing 7,200 t. Golden Phoenix Minerals produced 92 t of 
molybdenum from its underground Ashdown Mine; however, it 
temporarily closed down the mine in November, 2008. Quadra’s 
Robinson Mine, the only other molybdenum producer in 
Nevada, yielded 36 t of molybdenum. 
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TABLE l 
NONFUEL RAW MINERAL PRODUCTION IN NEVADA”? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Barite W W W W 641 29,500 
Gold? kilograms 206,000 4,010,000 186,000 4,170,000 178,000 5,000,000 
Sand and gravel, construction 45,500 224,000 34,700 180,000 29,200 161,000 
Silver! kilograms 260,000 97,200 243,000 105.000 235,000 113,000 
Stone, crushed 10,500 ' 90,200 ' 12,700 * 111,000 ' 9,320 86,800 
Combined values of brucite (2007), cement (portland), l 

clays (bentonite, fuller's earth, kaolin), copper, diatomite, 

gemstones (natural), gypsum (crude), lime, lithium 

carbonate, magnesite, molybdenum concentrates, 

perlite (crude), pumice and pumicite, salt, sand and 

gravel (industrial), stone (dimension), zeolites, and 

values indicated by symbol W XX 722,000 ' XX 836,000 ' XX 909,000 

Total XX 5,140,000 XX 5,410,000 XX 6,300,000 


'Revised. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. XX not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

?Data are rounded to no more than three significant digits; may not add to totals shown. 

?Recoverable content of ores, etc. 


TABLE 2 
NEVADA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone 8 4,060 ` $36,600 ' J 3,520 $36,300 
Granite 7° 2,840 ' 22,500 ' 7 1,290 7,650 
Sandstone & quartzite ] 55 463 l 10 93 
Miscellaneous stone 12^ 5.720 ' 51,700 ' 15 4,500 42,700 


Total XX 12,700 * 111,000 ' XX 9,320 86,800 
"Revised. XX Not applicable. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 3 


NEVADA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 


.. Coarse aggregate (+1’ inch): 
Riprap and jetty stone ` 
Filter stone 

Coarse aggregate, graded: 
Concrete aggregate, coarse 
Railroad ballast 


Fine aggregate (-*⁄4 inch), screening (undesignated) 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Terrazzo and exposed aggregate 
.. Crusher run or fill or waste 
Other coarse and fine aggregates 
Agricultural, other 
‘Chemical and metallurgical: 
Cement manufacture 
Lime manufacture 


Other miscellaneous uses and specified uses not listed 


Unspecified:” 
Reported 
Estimated 
Total 


zzz zz 


9 


2 


A SS €R2 2 EES 


3,170 
2,700 
9,320 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


! Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
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TABLE 4 


NEVADA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND BY DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 
Use Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+1'% inch)’ -- -- W W 

Coarse aggregate, graded" -- -- w w 

Fine aggregate (-*⁄4 inch) -- -- W W 

Coarse and fine aggregates" W W W W 
Agricultural? W W -- -- 
Chemical and metallurgical” W W W W 
Other miscellaneous uses -- -- 7 128 
Unspecified:° 

Reported 916 7.430 2,250 20,900 

Estimated 131 1,300 2,600 26,000 

Total 1,920 26,700 7,400 60,100 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes filter stone and riprap and jetty stone. 
Includes concrete aggregate (coarse) and railroad ballast. 


^Includes screening (undesignated). 


"Includes crusher run or fill or waste, graded road base or subbase, terrazzo and exposed aggregate, 


unpaved road surfacing, and other coarse and fine aggregates. 
“Includes other agricultural uses. 

"Includes cement and lime manufacture. 

‘Reported and estimated production without a break down by end use. 


TABLE 5 
NEVADA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY ' 
Use 


Concrete aggregate (including concrete sand) 
Plaster and gunite sands 
Asphaltic concrete aggregates and other bituminous mixtures 
Road base and coverings 
Fill 
Snow and Ice control 
Other miscellaneous uses” 
Unspecified:* 
Reported 
Estimated 
Total or average 


Quantity 
(thousand Value Unit 
metric tons) (thousands) value 
3,820 $33,900 $8.86 
108 1,180 10.92 
690 10,400 15.12 
3,640 20,500 5.63 
632 3,580 5.66 
56 328 5.86 
194 4,340 22.36 
8,490 23,200 2.73 
12,000 64,000 5.52 
29,200 161,000 5.52 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes road and other stabilization (lime). 
“Includes filtration, golf course, railroad ballast, and roofing granules. 
“Reported and estimated production without a breakdown by end use. 
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TABLE 6 
NEVADA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregate (including concrete sand) 385 4,650 3,440 29,200 -- -- 
Asphaltic concrete aggregates and road base materials” 1,560 14,200 2,770 16,800 -- -- 
Fill 602 3,440 30 142 -- -- 
Other miscellaneous uses? 186 3,740 171 2,100 -- -- 
Unspecified:* 
Reported 1,180 7,620 240 1,160 7,070 14,400 
Estimated 2,380 13,200 9,210 50,700 -- -- 
Total 6,290 46,800 15,900 100,000 7,070 14,400 
-- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes road and other stabilization (lime). 


*Includes filtration, plaster and gunite sands, railroad ballast, roofing granules, and snow and ice control. 
*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF NEW HAMPSHIRE 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the New 
Hampshire Geological Survey for collecting information on all nonfuel minerals. 


In 2008, New Hampshire’s nonfuel raw mineral production! 
was valued at $101 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a $22 million, or 18% decrease 
from the 2007 value for the three mineral commodities that were 
publishable in both years. This followed a $2.2 million, or 1.7% 
decrease from 2006 to 2007. Because data for dimension granite 
have been withheld (company proprietary data), the State’s 
actual total nonfuel mineral value for 2008 is higher than those 
reported in table 1. 

Crushed stone production, by value, remained to be New 
Hampshire’s leading nonfuel mineral commodity in 2008, 
accounting for more than 50% of the publishable mineral 
production value. The production value of construction sand and 
gravel rose by 1.7%, despite a slight decrease in the quantity 
produced. A smaller, yet significant, increase in the production 
value also took place in natural gemstones. A 21% decrease in 
the production of crushed stone led to a $17 million, or 25%, 
decrease in the commodity’s production value. Decreases 
also took place in the mineral commodity of dimension stone 
(withheld—company proprietary data). 

New Hampshire continued to produce significant quantities of 
dimension stone. In 2008, dimension stone decreased in rank to 
13th from 12th among 37 dimension stone-producing States. 

The following narrative information was provided by the New 
Hampshire Geological Survey? (NHGS). 


Exploration 


In 2008, exploration continued for economic deposits 
of sand, gravel, and stone to crush for aggregates. In part, 
helped by increases in prices for natural resources and mineral 
commodities, mineral collecting from New Hampshire’s many 
pegmatite locations continued. Interest in exploration and gold 
panning had increased, based upon a significant increase in the 
number of inquiries to the NHGS. 


Commodity Review 


Sand and Gravel, Construction, and Stone, Crushed.—The 
number of public projects decreased sharply as the State’s 
highway and public works construction project lists were 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of June 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

*Lee Wilder, Public Outreach Coordinator for the New Hampshire Geological 
Survey, authored the text of the State's mineral industry information provided by 
that agency. 
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reduced. The private project market remained more-or-less 
stable because of ongoing work. Applications for building 
permits and other regulatory authorizations for new projects also 
began to decrease in the second half of the year in response to 
these same influences and reduced the availability of relatively 
inexpensive credit. In 2008, a low level of construction activity 
was underway in the State, and no pickup in this rate of activity 
was expected until fuel and construction material prices could 
begin to return to more feasible levels. 

Prices for sand, gravel, and stone-based aggregates remained 
stable or increased slightly, as demand began to decrease. 

The only users of these mineral commodities not significantly 
affected were the very small-project contractors, whose pricing 
and quoting procedures were much more flexible than those 
subject to detailed scrutiny by the State, such as the New 
Hampshire Department of Transportation or local agencies. 

Resources of sand and gravel continued to become depleted, 
although the speed of such depletion was slowing as exploitation 
and utilization rates also decreased. Resources of stone-based 
aggregates remained abundant and largely unexploited on a 
Statewide basis, and the trend away from exploiting granular 
aggregate resources in favor of these stone based sources 
continued, albeit more slowly than in recent years. Applications 
for new pit excavations and quarries remained steady during 
the year, as did the rate of complaints about blasting, dust, and 
trucks. 

Looking forward, the industry was expected to remain stable 
at a relatively low level of activity and output until demand 
improved which, most likely will start to take place as fuel and 
value-added material costs (for example liquid gas) begin to 
return to manageable levels. 

Clays and Glacial Till. New Hampshire’s extensive marine 
and lacustrine clays were only being used as an ondemand local 
resource, as borrow material for the base of landfills, the lining 
of ponds, and the core of dams. Some glacial tills that were rich 
in clay and silt were also used for the same purposes. 

Construction demands for glacial till lessened. An existing 
aggregate, gravel, and sand operation in the west-central portion 
of the State continued processing till from a large exposure 
near the company's aggregate pit. This processed till continued 
to find a market as a resurfacing material for dirt roads and in 
highway shoulder work because it compacted well. Clay-rich 
tills were used where material of low permeability was needed. 

Stone, Dimension.—In 2008, the demand for quarried 
dimension stone in the State was about the same as that of 2007. 
Dimension stone quarries continued to operate in Concord City, 
Milford Town, and Sunapee Town. The stone removed was 
largely cut into curbing and landscape stone. These operations 
quarried the fine grained, Concord gray two-mica granite. 
Quarry operation in the southwestern part of the State, in the 
town of Alstead, cut a granite gneiss, which the company 
marketed as “Green Mountain Granite.” The granite was 
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produced primarily as a venner stone; large slabs and block were 


very suitable for polished of thermaled architectural dimension 
stone. 


Government Program and Activities 


The NHGS continued to be active in the STATEMAP 
component of the National Cooperative Geological Mapping 
Program with various map projects in the works. STATEMAP 
is a component of the congressionally mandated National 
Cooperative Geologic Mapping Program (NCGMP), through 
which the USGS distributes Federal funds to support geologic 
mapping efforts through a competitive funding process. The 
NCGMP has three primary components: (1) FEDMAP, which 
funds Federal geologic mapping projects, (2) STATEMAP, 
which is a matching-funds grant program with State geological 
surveys, and (3) EDMAP, a matching-funds grant program 
with universities that has a goal to train the next generation 
of geologic mappers. In 2008, as part of STATEMAP, the 
surficial geology of the Lyme (Tile 80), Hillsboro (Tile 161), 
Smarts Mountain (Tile 81), Stoddard (Tile 160), and Wolfboro 
(Tile 113) quadrangles were mapped at the 1:24,000 scale. 

In addition, the STATEMAP provided mapping the bedrock 
geology of the Lyme and Smarts Mountains quadrangles. 


State Government 


Groundwater.—New Hampshire continued realizing the 
need to protect existing and future groundwater supplies from 
overuse and contamination. With the continued increase in rural 
housing and commercial demands for bottling water, irrigation, 
and processing water, the need for protecting the groundwater 
aquifers was reaching critical proportions. Many of the State’s 
best aquifers underlie housing and infrastructure, as these 
aquifers were located under and near to stream valleys, where 
building is particularly convenient and relatively easy. Demand 
continued for NHGS geologic mapping products that provides 
reliable aquifer information. In 2008, there were 852 registered 
groundwater large users in the NHGS database. 
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New Hampshire’s water well drillers continued to file a well 
completion NHGS reports. In 2008, there were nearly 100,000 
reports that provided geological data as to aquifer yields, depth 
to bedrock, and bedrock description. Well drillers were also 
moving to obtain location of any newly installed well using a 
handheld global positioning system (GPS). 

In 2008, the NGHS continued planning its expansion of 
the groundwater monitoring network. The current network 
contained overburden wells. By adding additional bedrock 
wells and an expanded of the network could better serve as an 
indicator of regional hydrologic conditions in the bedrock as 
well in the overburden. In addition to expanding the geographic 
coverage of the network, the NHGS hoped to gather long-term 
data on the ambient conditions in the State’s major bedrock 
aquifers. 

NHGS Outreach.—The NGS continued public outreach by 
answering public inquiries regarding bedrock, general geology, 
geologic features and sites, geologic information, groundwater, 
minerals, and surficial materials. Geologic inquiries came in the 
form of emails, telephone calls, and visitors. All inquiries may 
be sent to geology@des.state.nh.us. Outreach and educational 
efforts included classroom presentations and public lectures; 
participation in conferences, field days, and workshops; and 
State Geologist and staff working with the State and local 
governments. 

Earth Science Week was sponsored in the State by the NHGS 
and the American Geological Institute (AGI). During Earth 
Science Week 2008, 50 classroom science teachers received 
from the NHGS a complimentary AGI Teacher package of Earth 
Science teaching material. The Survey’s Lunchtime Lecture 
Series increased in popularity. Lectures were focused on areas 
of current geologic interest, often featuring prominent speakers. 
Increasingly, NHGS publications and maps are being scanned 
and are intended to be made available in electronic format. 
Publications on the State’s bedrock, groundwater, minerals, 
and surficial geology may be obtained by contacting the Public 
Information Center of the Department of Environmental 
Services at http://des.nh.gov/organization/commissioner/pip/ 
publications/geologic/index.htm. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN NEW HAMPSHIRE"? 


(Thousand metric tons and thousand dollars) 


2006 2007 
Mineral Quantity Value Quantity Value 

Gemstones, natural NA 6 NA 6 
Sand and gravel, construction 9,500 61,600 7,940 49,000 
Stone: 

Crushed 6,600 ' 56,800 ' 6,550 ' 67,800 

Dimension, granite 36 6,100 37 5,570 

Total XX 125,000 ' XX 122,000 


Quantity 


2008 


NA 


7,930 


r 5, 


r 


"Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; excluded from “Total.” XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
NEW HAMPSHIRE: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 

Number Quantity Number Quantity 

of (thousand Value of (thousand 
Type quarries metric tons) (thousands) quarries metric tons) 
Granite 11° 2,550 ' $27,300 ' 11 1,860 
Traprock 9 ' 3,590 ' 35,200 ' 10 2,950 
Sandstone & quartzite 2 222 2,930 2 242 
Miscellaneous stone 3^ 188 ' 2,340 ' 3 125 
Total XX 6,550 ' 67,800 ' XX 5,170 


'Revised. XX Not applicable. 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 
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Value 
(thousands) 
$18,500 
28,700 
2,380 
1,230 
50,900 


170 
W 


XX 


Value 
7 
49,900 


50,900 
W 


101,000 


TABLE 3 
NEW HAMPSHIRE: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1'% inch): 
m Riprap and jetty stone BE I 19 202 
Filter stone 
Coarse aggregate graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse ` W W 
Other graded coarse aggregate 20 198 
Fine aggregate (- inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal W W 
Coarse and fine aggregates: 
Graded road base or subbase 135 1,100 
Crusher run or fill or waste W W 
Other coarse and fine aggregates i 165 455 
Unspecified: 
Reported i 2,830 27,700 
Estimated 1,200 12,000 
Total 5,170 50,900 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
"Data are rounded to no more than three si gnificant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 


TABLE 4 
NEW HAMPSHIRE: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY! 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 265 $2,700 $10.18 
Asphaltic concrete aggregates and other bituminous mixtures 207 2,170 10.48 
Road base and coverings” 1,740 10,500 6.06 
Fill 649 2,250 3.46 
Snow and ice control 79 615 7.78 
Unspecified:* 
Reported 719 4,750 6.61 
Estimated 4,300 27,000 6.28 
Total or average 7,930 49,900 6.29 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes road and other stabilization (cement and lime). 


*Includes filtration. 


*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF NEW JERSEY 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the New 
Jersey Geological Survey for collecting information on all nonfuel minerals. | 


In 2008, New Jersey’s nonfuel raw mineral production! was 
valued at $345 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a $2.3 million, or more than 1%, 
Increase from the State’s total nonfuel mineral value in 2007, 
which then had decreased by $61 million, or 15%, from that 
of 2006. The State continued to be 37th in rank among the 50 
States in total nonfuel mineral production. Because production 
data for greensand marl and peat were withheld (company 
proprietary data), the State’s actual annual total values are 
significantly higher than those listed in table 1. 

In 2008, construction sand and gravel, followed by crushed 
stone, were New Jersey’s leading nonfuel minerals by value, 
these two commodities accounting for nearly 91% of the State’s 
total nonfuel mineral production value. An increase in the 
production value of construction sand and gravel of $14 million, 
or 9.5%, led the State’s increase in total value for the year, 
despite a 10% decrease in the quantity produced. Decreases also 
took place in crushed stone and industrial sand and gravel. An 
11% decrease in crushed stone production led to a $7 million, 
or 4.3%, decrease in the mineral commodity’s value, and a 7% 
decrease in industrial sand and gravel production resulted in 
a $1.3 million, or 4.2%, decrease in its value. The production 
value and the quantity of peat also decreased (withheld— 
company proprietary data), while the production value of 
greensand (withheld—company proprietary data) and natural 
gemstone remained unchanged. 

In 2008, New Jersey continued to be the only State to produce 
greensand marl. The State increased in rank to 9th from 11th in 
the production of industrial sand and gravel, while it decreased 
in rank to 8th from 7th in peat production. The State’s aggregate 
operations produced significant quantities of construction sand 
and gravel and crushed stone as compared with those of other 
producing States. 

The following narrative information was provided by the New 
Jersey Geological Survey? (NJGS). 


Mine Employment 


The New Jersey Department of Labor and Work Development 
had a slight fluctuation of employment in the natural resources 


"The terms “‘nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of June 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

*Helen Rancan, an Acting Bureau Chief and Supervising Environmental 
Engineer with the New Jersey Geological Survey, authored the text of the State 
mineral industry information provided by that State agency. 
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and mining workforce. In 2008, there were a total of 1,700 
employees in this field. The nonmetallic mineral mining and 
quarrying sector ended the year with 1,421 employees, having 
reached a high of 1,523 employees in July. This sector included 
those engaged in developing mine sites or in mining and 
quarrying nonmetallic minerals (except fuels). Also included 
in these figures were employees at certain well and brine 
operations, and at preparation plants primarily engaged in 
beneficiating (crushing, grinding, washing, and concentrating) 
nonmetallic minerals (New Jersey Department of Labor and 
Workforce Development, 2008). 


Mine Development Activities 


In 2008, the New Jersey Department of Labor and Workforce 
Development, Office of Mine Safety & Compliance recorded 
134 Mine Registration Certificates for surface mining 
operations. The number of certificates decreased from 176 
in 2007. These certificates are required for all aggregate 
stone quarry, borrow pit, sand and gravel, and underground 
mine operations, as well as for portable crushers. Certificates 
corresponding to sites that represent only crushing facilities 
without active mining of material were not considered in the 
total. Of the total mine certificates issued, 90 represented pits, 29 
represented quarries, and 1 represented a subsurface operation. 
The discrepancy between total certificates (134) and total “per 
type” of operation (120) and | offshore dredging operation may 
reflect an absence of answers to some of the questions. These 
active mining sites consisted of 90 for sand and gravel, 29 for 
rock or crushed stone, 28 for fill dirt, 18 for industrial sand, and 
2 for only sand. Several of these sites recovered multiple types 
of product. The rock or crushed stone mining sites included 12 
with granite source material, 10 with basalt, 3 with diabase, 1 
with basalt and granite, 1 with granite and limestone, 1 with 
limestone, and | with shale. In 2008, there were no companies 
that produced clay. 

Some municipalities researched the regional impact of several 
quarries as they shut down operations. The owners of the 
Millington Quarry opened discussions with Bernards Township, 
Somerset County, about developing 77 hectares (ha) after site 
mining is completed. Limecrest Quarry in Sparta Township, 
Sussex County, which currently produces gneissic rocks, also 
consists of a pit currently flooded with water where marble was 
formerly recovered. Sparta Township investigated the potential 
of using the flooded pit as part of a pump-storage hydroelectric 
generating plant. A feasibility study of constructing an 
underground reservoir, approximately 610 meters below grade 
to complete the other half of the water pump-storage cycle, 
will be conducted. The Dock Watch Quarry was purchased by 
Bridgewater Township in Somerset County under the Green 
Acres land preservation program whose mission is to preserve 
and enhance New Jersey’s natural environment and its historic, 
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scenic, and recreational resources for public enjoyment (New 
Jersey Department of Environmental Protection, 2011). The 
sole subsurface mining facility, owned by Mt. Hope Hydro 
Inc., remained in standby mode as the company worked on the 
development plans for pumped storage electrical generation 

at the former iron mine in Morris County. A number of small 
quarries closed that were of short-term duration on construction 
sites around the State. These sites remained open during 

site construction and were closed upon completion of the 
development of the site. 


Government Programs and Activities 


In 2008, the New Jersey Department of Transportation 
(NJDOT) implemented a Mineral Approval Procedure (MAP) 
through the Bureau of Materials to establish procedures to 
approve sources of coarse, densely graded, and fine aggregates 
for addition to the NJDOT Bureau of Material’s Qualified 
Products List (QPL). In reference to “New Jersey Department 
of Transportation Standard Specifications for Road and Bridge 
Construction,” sections 901.01 through 901.10 were approved 
in 2007. The MAP—number 101—is available to the public on 
the State’s Web site at http://www.state.nj.us/transportation/eng/ 
materials/pdf/map-101-aggregates.pdf. 

The NJGS released several semiannual informational 
publications about the State’s mineral history in their newsletter 
“Unearthing New Jersey” during 2008. These publications 
included the articles of “Fluorescent Minerals,” “Iron in the New 
Jersey Highlands,” and “New Jersey’s Abandoned Mines: A 
Subsidence Mitigation Plan.” The article “Fluorescent Minerals” 
characterizes the fluorescent minerals found within New Jersey, 
particularly at the Franklin and Sterling Hill Mines in Sussex 
County (Müller, 2008b, p. 8). The article “Iron in the New Jersey 
Highlands” discusses the wealth of historical iron mining as a 
driving force in the State’s economy. Owing to past iron mining, 
the State has many known and unknown mines and prospect pits 
that are subject to suburban development (Miiller, 2008a, p. 1—2). 
“New Jersey’s Abandoned Mines: A Subsidence Mitigation Plan” 
article discusses the impact of over 570 abandoned mines in the 
northern part of the State and the potential hazard of collapse 
(Muessing and others, 2008, p. 2-4). 

In 2008, NJGS published the article *History of the Pompton 
Pink Granite—New Jersey's Prized Building Stone," which 
described the history of the Pompton pink granite, which has 
been mined since 1800s and used as a building stone because 
of its extraordinary color and coarse grain size (Volkert, 

2007). This stone forms the St. Paul's Episcopal Church in 
Paterson, Passaic County, and the south entrance landing 

to the Smithsonian National Museum of Natural History in 
Washington, D.C. The NJGS completed a digital copy of the 
1944 Bulletin “Copper Mines and Mining in New Jersey," 
available on the State's Web site for free download. In 2008, 
there were over 5,000 downloads of this publication. The 

1944 Bulletin is available to the public on the Web site at 
http://www.state.nj.us/dep/njgs/enviroed/oldpubs/bulletin57.pdf. 

The Geological Association of New Jersey published online a 
2008 calendar highlighting the Franklin and Sterling Hill Mines 
(Harper, 2008). “The Aspects of New Jersey Geology— 2008, 
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Franklin and Sterling Mines,” is available to the public on the 
Web site at http://www.ganj.org/2008/GANJ_ Calendar 08.pdf. 
Tilcon’s Mount Hope Quarry has been the site of several 
outreach events, such as open houses and facility tours during 
the year. Local residents and students were able to view and 
learn about mining operations and the history of the 227-ha 


quarry. 
Environmental Issues 


The NJGS applied for a Federal Emergency Management 
Agency (FEMA) grant to compile historic information; to 
accurately locate and characterize all New Jersey’s historic 
mines, pits, and quarries; and to prioritize the subsidence hazard 
risk for all mine features and guide subsidence mitigation 
(Müller, 2008a, p. 4). 

Investigations continued at the Ringwood Mines site, a U.S. 
Environmental Protection Agency Superfund site, which is 
located in a historic mining district of Borough of Ringwood, 
Passaic County, and covers an area of about 200 ha. The 
Ringwood site included abandoned mines (underground 
and pits), inactive landfills, and open waste dumps (U.S. 
Environmental Protection Agency, 2011). The abandoned 
mines were incorporated in part of a housing development 
of the Ramapo Native American Community. Local collapse 
of a home into underground mine workings initially caused 
an investigation concerning the subsidence potential into 
subterranean abandoned mine workings. The microgravity 
study and the drilling data collected in 2007 generated a final 
report that assesses the safety of the remaining homes in the 
development. Further work was suggested by the report, 
including a Phase 2 microgravity and associated drilling studies 
in 2009. 

The New Jersey Department of Environmental Protection 
(NJDEP) has warned citizens to avoid entering any abandoned 
mines after the unexplained deaths of thousands of hibernating 
bats in New York and Vermont. The wildlife officials will begin 
to survey the bats for White-nose syndrome, a debilitating 
disease that commonly leads to death for bats. The most obvious 
symptom is a white fungus that forms around the nose of the 
bats. Studies observed that bats with the syndrome decreased 
their fat reserves months before they would normally emerge 
from hibernation, and they died as a result (Department of 
Environmental Protection, 2008). Most of the tens of thousands of 
bats known to hibernate in the State do so in abandoned mines. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN NEW JERSEY"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2006 


Mineral Quantity 

Clays, common W 
Gemstones, natural NA 
Sand and gravel: 

Construction 20,900 

Industrial 1,520 
Stone, crushed 24,100 
Combined values of greensand marl, peat and values 

indicated by symbol W XX 

Total XX 


2007 2008 

Value Quantity Value Quantity Value 
W 65 W -- -- 
l NA l NA l 
192,000 15,600 ' 145,000 14,100 159,000 
40,600 1,090 ' 33,200 ' 1,010 31,800 
169,000 20,000 162,000 17,900 155,000 
3,390 XX 3,220 XX (3) 
404,000 XX 343,000 ' XX 345,000 


"Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values" data. 


XX Not applicable. -- Zero. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Data are rounded to no more than three significant digits; may not add to totals shown. 


*Excluded to avoid disclosing company proprietary data. 


TABLE 2 


NEW JERSEY: CRUSHED STONE SOLD OR USED, BY TYPE! 


2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 

Granite 6 6,380 $52,400 6 5,860 $51,700 
Traprock 14 13,600 109,000 14 12,000 103,000 
Miscellaneous stone 2 25° 204 ' ] 62 538 
Total XX 20,000 162,000 XX 17,900 155,000 


‘Revised. XX Not applicable. 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
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NEW JERSEY: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+14 inch): 
Riprap and jetty stone 326 4,640 
Filter stone W W 
Other coarse aggregate 236 2,370 
Coarse aggregate, graded: 
Concrete aggregate, coarse 789 7,670 
Bituminous aggregate, coarse W W 
Railroad ballast W W 
Fine aggregate (-* inch): 
Stone sand, concrete W W 
Screening, undesignated 840 7,310 
Other fine aggregate 540 4,750 
Coarse and fine aggregates: 
Graded road base or subbase 764 7,050 
Unpaved road surfacing W W 
Crusher run or fill or waste W W 
Other coarse and fine aggregates 2,900 22,400 
Unspecified: 
Reported 7,590 65,700 
Estimated 2,200 19,000 
Total 17,900 155,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 


TABLE 4 
NEW JERSEY: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


District 1 
Use Quantity Value 

Construction: 

Coarse aggregate (+1⁄2 inch) W W 

Coarse aggregate, graded" W W 

Fine aggregate (LZ inch)” W W 

Coarse and fine aggregate’ W W 
Unspecified:' 

Reported 7,590 65,700 

Estimated 2,200 19,000 

Total 17,900 155,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 

Data are rounded to no more than three significant digits; may not add to totals shown. 
"No production for Districts 2 and 3. 

*Includes filter stone, riprap and jetty stone, and other coarse aggregate. 

“Includes bituminous aggregate (coarse), concrete aggregate (coarse), and railroad ballast. 
“Includes screening (undesignated), stone sand (concrete), and other fine aggregate. 


Includes crusher run or fill or waste, graded road base or subbase, unpaved road surfacing, and other coarse 
and fine aggregates. 


"Reported and estimated production without a breakdown by end use. 
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TABLE 5 


NEW JERSEY: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY! 


Use 
Concrete aggregate (including concrete sand) 
Plaster and gunite sands 
Concrete products (blocks, bricks, pipe, decorative, etc.) 
Asphaltic concrete aggregates and other bituminous mixtures 
Road base and coverings 
Fill 
Snow and ice control 
Other miscellaneous uses” 
Unspecified:” 
Reported 
Estimated 
Total or average 


Quantity 
(thousand 


metric tons) 


4,260 
425 
294 

1,610 
565 
785 

56 
294 


1,260 
4,500 
14,100 


Value 
(thousands) 
$43,900 


5,400 
3,150 
26,400 
9,920 
4,820 
706 
3,590 


10,200 
51,000 


159,000 


Unit 
value 
$10.31 
12.71 
10.72 
16.43 
17.56 
6.15 
12.61 


12.21 


8.05 
11.16 
11.27 


"Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


?Includes filtration and golf course. 
: Reported and estimated production without a breakdown by end use. 


TABLE 6 


NEW JERSEY: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 
Use Quantity Value Quantity Value 

Concrete aggregate (including concrete sand) 802 10,900 1,530 17,500 
Concrete products (blocks, bricks, pipe, decorative, etc.) 495 6,720 W W 
Asphaltic concrete aggregates and road base materials 230 3,670 1,270 26,300 
Fill 303 2,940 458 1,740 
Other miscellaneous uses? 215 2,510 67 501 
Unspecified:* 

Reported -- -- 590 3,400 
Estimated 1,370 13,700 1,770 20,700 
Total 3,420 40,400 5,690 70,100 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes plaster and gunite sands. 

*Includes filtration, golf course, and snow and ice control. 

“Reported and estimated production without a breakdown by end use. 
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District 3 
Quantity Value 
1,920 15,400 
w w 
670 6,400 
24 138 
292 3,120 
673 6,770 
1,390 16,300 
4,970 48,100 
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THE MINERAL INDUSTRY OF NEW MEXICO 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the New 
Mexico Bureau of Geology and Mineral Resources for collecting information on all nonfuel minerals. 


In 2008, New Mexico’s nonfuel raw mineral production! 
was valued at $1.62 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was a $40 million, or more than 2%, 
increase from the State’s total nonfuel mineral value for 2007, 
which had increased by nearly $96 million, or up 6%, from 
2006 to 2007. The State continued to rank 15th among the 50 
States In total nonfuel mineral production value and accounted 
for more than 2% of the U.S. total. New Mexico ranked 7th 
In the Nation in per capita nonfuel mineral production; with a 
population of about 1.99 million, the value of production was 
about $815 per capita. 

The top nonfuel minerals in 2008 were, by value of 
production, copper and potash, followed by molybdenum 


concentrates, construction sand and gravel, and portland cement. 


These accounted for nearly 94% of the State’s total nonfuel raw 
mineral production value. Copper continued to be the State’s 
leading nonfuel mineral produced in 2008, accounting for 45% 
of the State’s total nonfuel mineral production value. 

In 2008, significant increases in the production values of 
potash, silver, gold, and crude gypsum (descending order of 
value) led the State’s increase in value for the year. Increases 
also took place in the production values of crude perlite and 
salt, followed by smaller significant increases in the values of 
industrial sand and gravel, masonry cement, and molybdenum 
concentrates. The largest decreases in production value took 
place in helium, lime, common clays, pumice and pumicite, 
dimension stone, and crushed stone (descending order of value). 
Decreases in production value took place in natural gemstones 
and construction sand and gravel. Smaller, yet significant, 
decreases also took place in copper, mansory cement, and 
zeolites. 

In 2008, New Mexico continued to lead the Nation in the 
quantities of potash, crude perlite, and zeolites (descending 
order of value) produced and remained third in copper, sixth 
in molybdenum concentrates, and ninth of 11 gold-producing 
States. The State rose in rank to 7th from 9th in crude gypsum 
and 7th from 8th in silver production, while it decreased in rank 
to 4th from 3d in pumice and pumicite production. Additionally, 
New Mexico was a significant producer of construction sand 
and gravel. 

The following narrative information was provided by the 
New Mexico Bureau of Geology and Mineral Resources? 


"The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of June 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

“Virginia T. McLemore, Senior Economic Geologist, authored the State 
mineral industry information provided by the New Mexico Bureau of Geology 
and Mineral Resources. 
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(NMBGMR). Production data and information in the text that 
follows are those reported by the NMBGMR and are based on 
the agency’s own surveys and estimates, data obtained from 
the New Mexico Energy, Minerals and Natural Resources 
Department, Mining and Minerals Division (MMD), personal 
mine visits by NMBGMR staff, company Web sites, and cited 
references. These may differ from some production figures 
published by the USGS. 


Exploration and Development 


In 2008, exploration permits increased and more than 400 
exploration and mining permits were filed with the State. 
Mining and exploration continued to increase from past levels as 
some mineral commodity prices increased in 2008, while other 
commodity prices decreased as demand for minerals fluctuated 
worldwide owing to the uncertain economy. Active mining 
operations in 2008 included 152 stone and aggregate operations, 
20 industrial mineral mines and 13 industrial mineral mills, 5 
coal mines, 3 potash mines and 5 potash refineries, 2 copper 
mines, 2 solvent extraction/electrowinning (SX/EX) plants, and 
1 molybdenum mine and 1 molybdenum mill (New Mexico 
Energy, Minerals and Natural Resources Department, 2009, 

p. 37). 


Industrial Minerals 


Clay and Shale.—Common clay and fire clay were mined 
in New Mexico. Common clay was used in the manufacture 
of bricks, quarry tile, and roofing granules. Commercial adobe 
yards are mostly in northern New Mexico. Bricks were also 
manufactured at Kinney Brick Mill Co.'s mill in Albuquerque, 
Bernalillo County, and American Eagle Brick Co.'s plant in 
sunland Park, Dona Ana County. 

Daleco Resources Corp. drilled 16 holes in 2005 and 
continued to evaluate its Sierra Kaolin deposit (also 
known as the Kline Mountain deposit) in the Black Range, 
northwestern Sierra County (Daleco Resources Corp., 2005). 
The hydrothermal kaolin deposit was in an advanced argillic 
alteration zone within the tuff of Kline Mountains and has been 
estimated to contain more than 180 million metric tons (Mt) of 
kaolin (Iskender and others, 1994). 

Potash.—Intrepid Potash, Inc. and Mosaic Co. operated 
mines in Carlsbad potash district, the largest potash producing 
area in the United States. Potash reserves were estimated to be 
more than 500 Mt in the district. Potash is used as fertilizer and 
as a chemical in specialty and industrial markets. Langbeinite 
and sylvite are the primary potash minerals found in Permian 
evaporates of the Permian Basin in New Mexico (Barker and 
others, 1996). Mining is by underground methods at depths of 
244 meters (m) to 457 m. 

The annual production capacity of the Mosaic Co. potash 
mines is about 450,000 metric tons (t) of red potash and about 


33.] 


1.1 Mt of potasstum magnesium sulfate. The total ore reserves 
at Mosaic reportedly include an estimated 92 Mt of potash ore 
in three mining beds ranging in thickness from 1.4 to 3.4 m. 
These ore reserves are estimated to yteld 4.5 Mt of concentrate 
sylvinite with an average grade of 60% potash (K,O) and 16.3 
Mt of langbeinite concentrate with an average grade of 22% 

K O. The estimated life of these reserves is 15 to 23 years. 


Metals 


Copper.—In 2008, in response to the decline in copper prices 
and a weak copper market world-wide, Freeport-McMoran 
Copper & Gold Inc. suspended mining and milling operations 
at the Chino open pit mine in December (Freeport-McMoran 
Copper & Gold Inc., 2009a, p. 8). The operation remained on 
care-and-maintenance status, but leaching activities continued. 
The Chino Mine is the largest porphyry copper deposit in 
New Mexico and has operated since 1910. Copper sulfides 
(chalcocite, chalcopyrite) along with azurite and chrysocolla 
are found in the upper fractured granodiorite and adjacent 
sedimentary rocks. Freeport-McMoRan produced 70,300 t 
of copper in concentrates and electrowon copper at Chino 
(Freeport-McMoRan Copper & Gold Inc., 2009b, p. 25). 
Estimated proven and probable reserves at Chino Mine are 143 
Mt of 0.52% copper, 0.01 grams per metric ton (g/t) gold and 
0.005% molybdenum (Freeport-McMoRan Copper & Gold Inc., 
2009a, p.108). 

In December, Freeport-McMoRan reduced its mining rate by 
50% at its Tyrone Mine. The Tyrone porphyry copper deposit 
in the Burro Mountains ocurrs within a quartz monzonite 
laccolith and adjacent Proterozoic rocks. Several ore bodies, 
sometimes considered separate porphyry copper deposits, have 
been found and mined by open pit methods. The Tyrone Mine 
consists of a SX/EW plant with a capacity to produce 76,200 
million metric tons per year (Mt/yr) of copper cathode. In 
2008, 34,500 t of electrowon copper by SX/EW was produced 
(Freeport-McMoRan Copper & Gold Inc., 2009b, p. 25) and 
proven leaching reserves (recoverable copper) were estimated 
to 334 Mt of ore grading 0.29% copper (Freeport-McMoRan 
Copper & Gold Inc., 2009a, p.108). These reserves are expected 
to be mined through 2018. The Tyrone Mine is among the 
lowest grade ore bodies operated by Freeport-McMoRan. 

Freeport-McMoRan estimated its inactive Cobre 
Mine reserves to be about 73 Mt grading 0.39% copper 
(Freeport-McMoRan Copper & Gold Inc., 2009a, p. 108). Most 
of the copper reserves at the Cobre Mine are located in the 
Syrena and upper part of the Lake Valley limestones north of the 
Barringer fault, and the deposit consists of a porphyry copper 
deposit and adjacent skarn deposits. 

Copper One Inc. in Grant County consists of at least three 
distinct zones of copper mineralization as defined by drilling in 
1975—89 and in 2006—08 (Moran and Moore, 2006, p. 6; Ray 
and Pawlowski, 2009, p. 37). A near-surface zone of copper 
oxide and sulfide minerals has assays of more than 15 m of core 
up to 0.9% copper. Weak pyrite-chalcopyrite porphyry-style 
disseminated stockwork and fissure veins are hosted by the 
Lone Mountain Stock and its associated dikes and sills and 
has low grades between 0.05% and 0.1% copper. High-grade, 
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polymetallic exoskarn mineralization is hosted by various 
calcareous sedimentary rocks close to their contact with the 
Lone Mountain intrusive complex and has grades in some 3 
m intervals greater than 7% copper with 0.7 parts per million 
(ppm) gold and 116 ppm silver (Ray and Pawlowski, 2009, 

p. 2). The age of the intrusions have been dated at 51.5 to 50.6 
million years (Moran and Moore, 2006, p. 51). Copper One 
plans to continue drilling and recalculate the resources based 
upon current economic conditions. The Copper One Mimbres 
property is a copper porphyry deposit. Assays range up to 1% 
copper. Copper One plans exploration drilling to delineate 
specific ore bodies (Copper One Inc., 2009). 

High Desert Gold Corp. (formerly General Minerals Corp.) 
analyzed rock chip samples collected from Gold Lake porphyry 
deposit in the White Signal District. Geochemically copper 
appears with values ranging up to 20.2%, molybdenum values 
ranged up to 0.611%, silver up to 385 ppm, and bismuth up 
to 3,210 ppm (Katsura, 2009, p. 24). The deposit is hosted by 
quartz monzonite and rhyolite that intruded Proterozoic rocks 
and is associated with porphyry-style alteration and veins 
(High Desert Gold Corp., 2007). Numerous small historic mine 
workings are found within this area, mostly exploiting and 
prospecting for copper, gold, and uranium. In 2008, six drill 
holes confirmed the presence of copper porphyry mineralization. 
Additional drilling was planned to confirm and delineate the 
economic potential of the property. 

Gold and Silver.—All gold and silver production in 
2008 was as byproduct recovered from copper milling by 
Freeport-McMoRan. In 2008, development began at New 
Mexico's gold-silver mine, the Summit Mine in the Steeple 
Rock District, Grant County was operated by Santa Fe Gold 
Corp. The Summit Mine is a volcanic-epithermal deposit 
similar to the Carlisle and Center Mines also in the Steeple 
Rock District (McLemore, 2008). Reserves were estimated to 
be 480,000 t grading 4.42 g/t gold and 296 g/t silver (Santa Fe 
Gold Corp., 2010). The company also purchased a ball mill and 
flotation plant in Lordsburg, Hidalgo County, to process the 
Summit ore; the Banner Mill was expected to begin operations 
in early 2010. Several companies are exploring for gold and 
silver throughout New Mexico, especially in Catron, Dona Ana, 
Grant Socorro, Lincoln, and Rio Arriba Counties. 

Santa Fe Gold Corp. combined resources from Carache and 
Lucas deposits in the Ortiz Mine Grant in Santa Fe County 
contained an estimated 32,000 kilograms of gold, within the 
boundaries of two conceptual pits previously designed by the 
LAC-Pegasus Joint Venture using a gold price of $385 per 
ounce (Santa Fe Gold Corp., 2010). 

Micrex Development Corp. continued exploration at the 
Deadwood-Sunburts Claims in the Mogollon District and 
the Banks and Mt. Royal Mines in the Steeple Rock District. 
Columbus Silver Corp. was exploring in the Mogollon District 
along several volcanic epithermal veins (Columbus Silver Corp., 
2010). 

El Capitan Precious Metals, Inc. continued to explore for 
iron and gold from iron skarns adjacent to the Capitan pluton 
in Lincoln County. The San Lorenzo claims permit in Socorro 
County was still under development to mine for gold. Two new 
gold mines had Mining Act permit applications under review 
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In 2008: the Orogrande placer gold mine in Otero County and 
the Northstar Mine In Rio Arriba County (New Mexico Energy, 
Minerals and Natural Resources Department, 2009). 

Molybdenum.—Molybdenum was produced from the Questa 
Mine in Taos County and has a byproduct of copper concentrate 
at the Chino Mine in Grant County. Molycorp Inc. (formerly 
Chevron Inc.) produced 1,860 t of molybdenum at its Questa 
Mine. Reserves and resources at Questa Mine reportedly are: 
proven reserves of 15 Mt of 0.343% molybdenum disulfide 
(MoS,) at a cutoff grade 0.25% MosS,, probable reserves of 43 
Mt of 0.31576 Mos,, and possible reserves of 3 Mt of 0.36996 
MOS. 

Galway Resources Ltd. announced that the Victorio 
Mountains deposit in Luna County contained indicated 
resources of 21.5 Mt of 0.15% molybdenum and 0.13% tungsten 
trioxide with a $40 per metric ton cutoff. The inferred resources 
are 11.7 Mt of 0.13% molybdenum and 0.14% tungsten trioxide 
(SRK Consulting (USA) Inc., 2008, p. 134). Exploration 
continued in 2008 towards refining these results. The Victorio 
Mountains Deposits consists of molybdenum, tungsten and 
beryllium skarns, and carbonate hosted deposits associated with 
Tertiary intrusion (McLemore and others, 2000, p. 267). 


Commodity Review 
Industrial Minerals 


Cement.— There were seven different types of cement 
produced at Tijeras cement plant near Albuquerque City, which 
was operated by Grupos Cementos de Chihuahua (GCC); the 
estimated capacity was 800,000 metric tons per year (t/yr) of 
cement. The main ingredient in cement was limestone mined at 
Tijeras, with additional varying quantities of alumina, gypsum, 
iron ore, and sandstone/shale (locally obtained from throughout 
New Mexico). 

The Mesa del Oro deposit located in the west of Las Lunas, 
Cibola County, and owned by Daleco Resources Corp., 
reportedly was estimated to contain mineral resources of 433 Mt 
of high-quality calcium carbonate as travertine that is suitable 
for cement (Daleco Resources Corp., 2006). 

Garnet, Industrial.—Although garnet was not produced in 
New Mexico during the period 1998 through 2008, at least one 
company was examining areas in the State for resources that 
could be used as an abrasive. Garnet typically is found in skarn 
deposits in southern and central New Mexico and in some areas, 
garnet is a major constituent of waste rock piles remaining 
after recovery of metals (Lueth, 1996). In one example, 
approximately 135,000 t of 20% to 36% garnet was estimated to 
occur in four tailings piles at Hanover (Cetin and others, 1996). 
Also, B.O.W. Corp. was exploring in the Orogrande District for 
garnet resources. 

Gemstones.—Gemstones and semiprecious stones produced 
included agate, azurite, fluorite, geodes, moonstone, onyx, 
peridot, smithsonite, and turquoise. However, depletion of the 
known deposits and difficulty in and expense of adhering to 
Federal, State, and local environmental regulations have closed 
most of the commercial mines. In New Mexico peridot (a gem 
variety of olivine) can be found at three different locations— 
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Buell Park, McKinley County, and in Kilbourne Hole and 
Potrillo Mar depression, Dona Ana County. Other examples of 
gemstone resources were turquoise, found in the Little Hatchet 
Mountains in Hidalgo County and Orogrande, Otero County, 
and fluorite and other minerals at Bingham (Hansonburg 
District) in Socorro County. 

Gypsum.—Eagle Materials Inc. (formerly Centex) operated 
the White Mesa Mine near Cuba, Sandoval County and two 
wallboard plants in Albuquerque and Bernalillo Counties. Other 
smaller gypsum mines were operated in Dona Ana and Sandoval 
Counties. The Alley Gypsum Mine located in Dona Ana County, 
began mining gypsum for agricultural amendment in November 
(New Mexico Energy, Minerals and Natural Resources, 2009). 

Perlite.—In New Mexico, perlite is found in high-silica 
rhyolite lava flows and lava domes that are typically 3.3 to 7.8 
million years ago (Barker and others, 1996; Chamberlin and 
Barker, 1996). Perlite is produced from three mines in New 
Mexico: El Grande, No Agua, and Socorro (Chamberlin and 
Barker, 1996). The Atlas Minerals Inc. (formerly Toro Mining 
and Minerals, Inc.) continued to evaluate its Toro perlite deposit 
northwest of Deming. The site has been estimated to contain 
14 Mt of perlite (Atlas Minerals Inc., 2003). St. Cloud Mining 
continued to examine the production potential of McCauley 
Ranch (Thompson Canyon) perlite deposit in Grant County. 

Potash.—Intrepid Potash Inc. operated four potash properties 
in Carlsbad. The West facility, which consisted of a potash 
mine and refinery, had a production capacity of approximately 
490,000 t/yr of red potash. The East facility, which consisted of 
potash mine, refinery and compaction plant, had a production 
capacity of approximately 510,000 t/yr of white potash. 

Intrepid North facility consisted of granular compaction plant 
and a structure for storage of products. Two types of ore 

are processed; flotation was used to produce red potash and 
hot-leach crystallization to produce the higher purity white 
potash. Plans are under way to produce potash by solution 
mining at the HB Solar Solution Mine. Intrepid employed about 
650 people at these facilities in 2008. 

Pumice.—Pumice was found in the Jemez Mountains and 
Mogollon-Datil volcanic field of New Mexico (Hoffer, 1994, 

p. 12-15), where four producing operations were active in 
2008—Copar Pumice Company Inc.'s El Cajete Mine and the 
San Ysidro plant, CR Minerals Co.'s Rocky Mountain Mine and 
Santa Fe plant, and Utility Block Company Inc.'s U.S. Forest 
Service Mine and Utility Block mill. CR Minerals Co. closed 

its Santa Fe mill in spring 2007 and moved its milling facilities 
to a new plant on the Ohkay Owingeh Pueblo (formerly known 
as San Juan Pueblo) in Rio Arriba County. The Santa Fe site has 
been reclaimed and is now the site of a Rail Runner train station. 

Copar Pumice Company Inc. owns the Guaje Canyon Mine 
and El Cajete Mine in the Jemez Mountains. Reserves at El 
Cajete were estimated to be about 91,000 t and were to be 
used in stonewashing for denim jeans. Other pumice mines are 
active in the region. In Sandoval County, Urban Trucking and 
Excavating began mining pumice in April (New Mexico Energy, 
Minerals and Natural Resources, 2009). 

Salt.—United Salt Corp. operated a solar evaporation 
salt plant near Carlsbad District in 2008. United harvested 
the salt from a 1,050—hectare (ha) salt lake after the sun and 
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wind had evaporated the water from the brine. Following 
thorough washing, the salt was packaged as solar salt for use 
in agricultural feed products, for chemical feed stocks, for 
swimminəp pool chlorine generation, for water conditioning, and 
for numerous other industrial applications. New Mexico Salt 
and Minerals Corp. also produced solar salt from a facility in the 
Carlsbad area. Originally, the salt at Carlsbad was sold mostly as 
deicing salt for road. 

Zeolites.— Zeolite was produced in two mines in the 
State; St. Cloud Zeolite mine and Coyote Cliff Nos. 1 and 2 
mines (New Mexico Energy, Minerals and Natural Resources 
Department, 2009). St. Cloud Mining Co. (a subsidiary of 
Imagin Minerals, Inc.) operated the largest zeolite mine in the 
United States at the Stone House Mine in Sierra County. The 
company’s mining properties at Stone House consisted of 600 
ha reportedly containing about 17 Mt of reserves with a capacity 
of 90,000 t/yr (St. Cloud Mining Co., 2007). St. Cloud made 
several modifications to its zeolite operation, including the 
addition of cation exchange capacity for added value products 
and additional classification capabilities to expand markets for 
their products. The modern facility has the crushing and sizing 
capacity of 450 metric tons per day. 


Other Industrial Minerals 


New Mexico has significant deposits of humate, 
predominantly in the Fruitland and Menefee formations in 
the eastern San Juan Basin. Humates are weathered coal or 
highly organic mudstone that is found in the coal-bearing 
sequences. Humate was produced from nine mines and 
mills in the State: Rammsco’s Eagle Mesa Mine near Cuba, 
Morningstar’s Minerals Corp.’s San Juan mill in San Juan 
County, Horizon Ag-Products’ San Luis Mine and mill south of 
Cuba, Mesa Verde Resources’ Star Lake Mine and San Ysidro 
Mill, Menefee Mining Corp.’s open pit Star Lake Mine and 
Menefee mill, and U-Mate International’s U-Mate mine. The 
mining operations, processing site, and transportation facility 
of U-Mate International Inc. was located in the Gallup area. 
Humate is used as a soil conditioner and as an additive to 
drilling muds (Hoffman and others, 1996). Approximately 11 
billion metric tons of humate resources are within the San Juan 
Basin (Hoffman and others, 1996). Phelps Dodge Corp. shipped 
magnetite (for use in cement manufacture and other minor uses) 
from the stockpiles at the Cobre Mining Co.'s Continental Mine. 

small flagstone dimension stone operations were located 
throughout the State that produced sandstone, travertine, 
and other ornamental rock. The largest was the New Mexico 
Travertine, Inc., a fully integrated stone processing plant located 
near Belen. New Mexico Travertine produced travertine for 
dimension stone from the Lucero quarry in Valencia County. 


Mine Reclamation 


Every company mining in New Mexico had comprehensive 
reclamation plans and reclamation activities, which increased 
during 2008. Freeport-McMoRan continued reclamation of the 
inactive areas of the Chino Mine. LAC Minerals Inc. continued 
performed reclamation and groundwater remediation work at 


33.4 


the closed Cunningham Hill gold open pit mine in the Ortiz 
Mountains in Santa Fe County. Chevron Corp. continued with a 
reclamation and revegetation program to cover overburden rock 
piles at the inactive open pit site. In December, Chevron ended 
funding a research project at New Mexico Tech to evaluate the 
effects of weathering on the long-term slope stability of the 
waste rock piles; specific reports can be obtained from http:// 
geoinfo.nmt.edu/staff/mclemore/home.html. Copar Pumice Co. 
reclamation will continue as mining is completed in specific 
areas. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN NEW MEXICO? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Clays, common 35 
Copper’ 113 
Gemstones, natural NA 
Sand and gravel: 

Construction 18,400 

Industrial 184 
Stone: 

Crushed 4,970 ' 

Dimension W 
Combined values of cement, gold, gypsum (crude), 

Helium (Grade—A), lime, molybdenum concentrates, 

perlite (crude), potash, pumice and pumicite, salt, 

silver, zeolites, and values indicated by symbol W XX 

Total XX 


2007 2008 

Value Quantity Value Quantity Value 
228 28 269 ` 14 120 
784,000 108 783,000 104 734,000 
23 NA 24 NA 21 
157,000 18,300 157,000 14,500 126,000 
w w w W W 
33,800 ' 7,590 ' 56,700 ' 6,750 38,800 
W 20 1,380 21 939 
509,000 XX 583,000 XX 720,000 
1,480,000 XX 1,580,000 ' XX 1,620,000 


'Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values" data. XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 


3 
Recoverable content of ores, etc. 


TABLE 2 
NEW MEXICO: CRUSHED STONE SOLD OR USED, BY TYPE' 


2007 
Number Quantity 
of (thousand 
7 Type quarries metric tons) 
Limestone 21 ' 3,540 ' 
Volcanic cinder and scoria 4* 264 ' 
Sandstone & quartzite 2 232 
Miscellaneous stone 23° 3,560 ' 
Total XX 7,590 ' 


"Revised. XX Not applicable. 


2008 
Number Quantity 

Value of (thousand Value 
(thousands) quarries metric tons) (thousands) 
$25,700 ' 20 3,750 $19,400 
2,680 ' 6 334 3,280 
1,970 2 287 2,450 
26,300 ' 21 2,380 13,700 
56,700 ' XX 6,750 38,800 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 3 
NEW MEXICO: CRUSHED STONE SOLD OR USED BY PRODUCERS 
IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1'% inch), riprap and jetty stone 42 392 
Coarse aggregate graded: 
Concrete aggregate, coarse W W 
Bituminous aggregate, coarse w W 
Bituminous surface-treatment aggregate W W 
Other graded coarse aggregate 726 2,350 
Fine aggregate (-% inch): 
Stone sand, concrete W W 
Screening, undesignated 19 195 
Coarse and fine aggregates: 
Graded road base or subbase 188 1,710 
Crusher run or fill or waste 149 1,160 
Other coarse and fine aggregates 200 2,530 
Other construction materials 2 8 
Chemical and metallurgical, cement manufacture W W 
Other miscellaneous uses and specified uses not listed f 161 1,790 
Unspecified: 
Reported 154 833 
Estimated 4,400 24,000 
Total 6,750 38,800 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 


TABLE 4 
NEW MEXICO: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, 
BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+12 inch)” - zs W W = 2 
Coarse aggregate, graded? w W W W ge B 
Fine aggregate (LZ inch)’ -- = W W T = 
Coarse and fine aggregate” W W W W E 2 
Other construction materials sä ST 2 8 Ge e 
Chemical and metallurgical° w W - e = = 
Other miscellaneous uses -- -- 161 1,790 = = 
Unspecified:’ 
Reported 118 661 21 159 14 13 
Estimated 1,400 7,800 3,000 16,000 -- -- 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes riprap and jetty stone. 

‘Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), and other graded 
coarse aggregate. 

“Includes screening (undesignated) and stone sand (concrete). 

“Includes crusher run or fill or waste, graded road base or subbase, and other coarse and fine aggregates. 

Includes cement manufacture. 

"Reported and estimated production without a breakdown by end use. 
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TABLE 5 


NEW MEXICO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY' 
Quantity 
(thousand 
Use metric tons) 

Concrete aggregate (including concrete sand) 2,240 

Concrete products (blocks, bricks, pipe, decorative, etc.) 255 

Asphaltic concrete aggregates and other bituminous mixtures 1,560 

Road base and coverings 1.410 

Fill 776 

Railroad ballast 6 

Other miscellaneous uses 243 
Unspecified:* 

Reported 1,730 

Estimated 6,200 

Total or average 14,500 


"Includes plaster and gunite sands. 
?Includes road and other stabilization (cement and lime). 


Reported and estimated production without a breakdown by end use. 


TABLE 6 


NEW MEXICO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 
Use Quantity Value 

Concrete aggregate (including concrete sand) 1,770 19,100 
Asphaltic concrete aggregates and other bituminous mixtures 1,400 15,100 
Road base and coverings” 952 7,020 
Fill 385 3,740 
Other miscellaneous uses? 483 9,070 
Unspecified:* 

Reported 752 5,240 
Estimated 3,300 26,000 
Total 9,050 85,700 
-- Zero. 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes road and other stabilization (cement and lime). 


*Includes concrete products, plaster and gunite sands, railroad ballast, and road and other stabilization (cement and lime). 


*Reported and estimated production without a breakdown by end use. 
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Quantity Value 
475 6,320 

158 2,460 

455 3,130 

391 992 

21 233 

32 267 

2,900 25,000 
4,470 38,100 


Value 
(thousands) 
$25,400 


2,410 
17,500 
10,200 

4,730 

86 

6,810 


7,440 
51,000 


126,000 
‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


Unit 
value 

$11.32 
9.44 
11.26 
7.21 
6.10 
14.33 

28.02 


4.30 
8.19 
8.69 


Unspecified districts 

Quantity Value 
945 1,930 
945 1,930 
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THE MINERAL INDUSTRY OF NEW YORK 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the New 
York State Geological Survey for collecting information on all nonfuel minerals. 


In 2008, New York’s nonfuel raw mineral production! was 
valued at $1.48 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was a $68.6 million, or nearly 4.4%, 
decrease from the total value for 2007, which was up by $204 
million, or more than 15%, from 2006 to 2007. The State 
remained 16th among the 50 States in total nonfuel mineral 
production value, of which the State accounted for 2.1% of the 
U.S. total value. 

New York’s leading nonfuel mineral commodities in 2008, 
by production value were salt, crushed stone, portland cement, 
and construction sand and gravel. Combined with the next three 
leading commodities (zinc, common clay, and wollastonite, in 
descending order of value), these commodities made up 97.5% 
of the State’s total. The decrease in New York’s total production 
value was characterized by both increases and decreases in 
commodity values. Those mineral commodities that increase in 
production value were led by salt, up $30.6 million, or nearly 
8%. Significant increases also took place in dimension stone, 
up $3.94 million; crude gypsum, up $2.3 million; and industrial 
garnet (data withheld—company proprietary data) —the latter 
two of which increased their production value by nearly 150%. 
Other mineral commodities to increase in value were peat and 
industrial sand and gravel. Decreases in production value took 
place in crushed stone, down by $39.1 million and construction 
sand and gravel, down by $27.7 million. Smaller, yet significant, 
decreases also took place in common clays, crude talc, and 
wollastonite. 

New York continued to be the sole wollastonite-producing 
State in the Nation in 2008. The State also remained second in 
rank in industrial garnet production, third in salt production, 
and fourth in the production of crude talc. The State rose in 
rank from 12th to 10th in construction sand and gravel, from 
10th to 9th in common clay, and from 14th to 12th in portland 
cement, producing more than 3% of the U.S. total of each. New 
York dropped in rank from fifth to sixth in the production of 
zinc and cadmium in zinc concentrates and from seventh to 
ninth in dimension stone production. The State also dropped 
from second to third In peat sales, though it remained a very 
significant producer of the commodity. New York remained a 
significant producer of masonry cement, crude gypsum, and 
crushed stone. In 2008, New York produced raw steel and 
primary aluminum, feeds for which were obtained from foreign 
and (or) other domestic sources. Continuing the trend of the past 


"The terms “nonfuel mineral production " and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July1, 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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3 years, the State remained sixth in aluminum production among 
11 producing States. 

The following narrative information was provided by the New 
York State Geological Survey? (NYSGS) and the Division of 
Mineral Resources (DMR) of the New York State Department of 
Environmental Conservation (DEC). 


Exploration Activities 


A meeting was held In October 2008 at NYCO Minerals, 
Inc.’s Willsboro office in Essex County. NYCO gave a 
presentation on depletion of wollastonite reserves at its two 
active quarries in the town of Lewis; one mine was expected 
to be depleted in 5 years and the other in 20 years. In an effort 
to continue mining in New York, NYCO attempted to locate 
additional reserves. The possible acquisition of State Forest 
Preserve Lot 8, adjacent to the Lewis Mine, was one option. 
Since Article 14 of the New York State Constitution prohibits 
the mining or exploration of State Forest Preserve lands, a 
constitutional amendment would be required to pursue this 
option. 


Commodity Review 


St. Lawrence Zinc Company, LLC (a subsidiary of HudBay 
Minerals Inc.) announced the closure of the Balmat underground 
zinc mine in the town of Fowler, St. Lawrence County. Rising 
fuel costs and a steep drop in the price of zinc concentrate led 
to the decision. R.T. Vanderbilt Company, Inc. announced the 
closure of its two talc/tremolite mines in Balmat and one in 
Talcville, all in St. Lawrence County. A decrease in market 
demand from more than 180,000 metric tons per year (t/yr) in 
1988 to about 73,000 t/yr in recent years led to the decision. The 
Vanderbilt planned to continue a small wollastonite mine in the 
town of Diana, Lewis County. In 2008, roughly 105 people were 
employed at the company's Balmat mines and mills. 


Environmental Issues and Mine Reclamation 


In 2008, net affected land area was defined as the total 
affected area covered under successive mined land permits for 
the site minus the area reclaimed during the years. The total 
affected land authorized for mineral extraction under 2008 
mined land reclamation permits was 19,900 hectares (ha) 
(49,100 acres). Life-of-mine land area is the total area that has 
been subject to DEC's environmental review. The statewide 
total for life-of-mine area was 48,200 ha (119,000 acres). In 


2William Kelly, State Geologist of New York, authored the text of the State 
mineral industry information provided by the New York State Geological Survey 
(a bureau of the New York State Museum in the State Education Department), 
Division of Research and Collections, in collaboration with the New York State 
Department of Environmental Conservation, Division of Mineral Resources. 
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2008, NYS DEC’s Division of Mineral Resources (DMN) 
approved final reclamation of 258 ha (637 acres) at 74 closed 
mines and concurrent reclamation of 488 ha (1,210 acres) at 97 
operating mines. Since 1975, a total of 11,500 ha (28,500 acres) 
of mined land have been reclaimed, including the 746 ha (1,840 
acres) reclaimed in 2008. DMN held roughly $167.5 million 

in financial security, an increase of $28 million from 2007. 
Reclamation estimates completed in 2008 averaged $11,460 per 
ha ($4,638 per acre). 

DEC Region 7 Division of Operations staff completed 
reclamation of an abandoned stone mine in the town of Sanford, 
Broome County. The mine was reclaimed using $10,000 
in seized financial security. Region 7 Operations staff also 
completed reclamation of an abandoned sand and gravel mine 
in the town of Barker, Broome County. DEC seized the mine 
operator’s $20,000 bond. 

A talc mine operator in St. Lawrence County decided to 
close its talc/tremolite mines in 2008. The closure required 
reclamation of the open pit mines located in the towns of Fowler 
and Edwards. The company estimated that it would take a total 
of 6,000 hours of work to complete the necessary reclamation. 


Legislation, Government Programs, and Outreach 


The NYSGS, in cooperation with the Center for 
Governmental Research, Rochester, NY, conducted an 
investigation of the economic impact of New York’s mining and 
construction materials industry. The study included direct and 
indirect impacts on private sector and governmental revenues. 
Results indicated that the combined labor income of the mining 
and construction materials industry was $1.3 billion. These 
industries had slightly more than 30,000 employees. The fiscal 
impact to New York State from taxes and fees was $101 million 
on sales of $3.5 billion. The report is available at NYSGS’ Web 
site, http://www.nysm.nysed.gov/nysgs. 

DMN issued 37 permits for new mines and 585 renewals. 
The high number of permit modifications in 2008 was owing to 
DMN’s decision to standardize blasting requirements statewide 
by modifying permits for 158 mines. Mine renewal and 
modification permits issued in 2008 ranged in size from 0.4 to 
340 ha. New mines tended to be smaller in size. About 85% of 
new mines permitted was 4 ha or less in size. The largest new 
mine was a 28-ha (68-acre) sand and gravel mine in Steuben 
County. DMN collected $2,837,900 in annual regulatory fees. 
DMN staff performed 2,417 mine inspections and traveled 
145,000 kilometers (90,900 miles). Fine and penalties totaled 
$815,600 for 44 cases. 
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DMN continued to support the work of the U.S. Mine Safety 
Health Administration (MSHA) in its “Stay Out—Stay Alive” 
campaign. Division staff distributed educational materials 
provided by MSHA at all outreach events. In 2008, an 18-year- 
old man died when he was camping with friends in the inactive 
part of a limestone quarry in Greene County. Also during 2008, 
workers at two different mines in northern New York were 
killed. One was a dozer operator constructing a new ramp at a 
mine in Jefferson County who was crushed under his equipment. 
The other was in St. Lawrence County when a man working 
in an underground mine was killed by a falling slab of rock. 
These deaths necessitated DMN’s cooperation with MSHA’s 
campaign. 

The New York State Geological Survey (NYSGS) held the 8th 
annual Donald H. Cadwell Earth Science Teachers Workshop 
in July. This week-long, residential, competitive-admission 
program attracted earth science teachers from across the State. 
The program focused on the geology and geologic history of 
New York State through lectures, directed laboratory activities, 
and field trips. The program was held In cooperation with the 
Greater Capital Region Teacher Center, an organization that 
provides professional development programs and opportunities 
for educators in 96 school districts in a 14-county region. 

The Teacher Center granted 45 continuing education units 
for attendance at the workshop. New York State teachers are 
required to maintain their expertise by attending professional 
development courses annually. 

NYSGS continued to publish 1:24,000 scale bedrock 
and surficial geologic maps in cooperation with the USGS 
STATEMAP program. STATEMAP is a component of the 
congressionally mandated National Cooperative Geologic 
Mapping Program (NCGMP), through which the USGS 
distributes Federal funds to support geologic mapping 
efforts through a competitive funding process. The NCGMP 
has three primary components: (1) FEDMAP, which funds 
Federal geologic mapping projects, (2) STATEMAP, which 
is a matching-funds grant program with State geological 
surveys, and (3) EDMAP, a matching-funds grant program 
with universities that has a goal to train the next generation 
of geologic mappers. NYSGS published quadrangle maps 
in central and eastern New York. Quadrangles were chosen 
for mapping based upon criteria established by the NYS 
Geological Mapping Advisory Committee, a group comprised 
of representatives from industry, State and local government, 
and academia. Criteria included development pressure, 
transportation and energy corridors, natural resource needs, and 
environmental and natural hazard potential. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN NEW YORK'!'2 


(Thousand metric tons and thousand dollars) 


2006 .2007 | |. |. 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Clays, common 813 30,400 699 28,500 745 28,200 
Gemstones, natural NA 90 NA 96 NA 96 
Gypsum, crude 367 3,230 299 1,540 406 3,810 
Salt 4,890 ' 257,000 7,990 400,000 7,660 431,000 
Sand and gravel, construction 35,000 236,000 33,300 278,000 33,100 251,000 
Stone: 

Crushed 52,400 438,000 47,300 ' 432,000 ' 43,900 392,000 

Dimension 55 7,860 ' 70 ' 12,000 ' 57 16,000 
Combined values of cadmium (byproduct from zinc 

concentrates), cement, garnet (industrial), peat, sand 

and gravel (industrial), talc (crude), wollastonite, zinc XX 368,000 XX 393,000 XX 354,000 


Total XX 1,340,000 XX 1,550,000 ' XX 1,480,000 
"Revised. NA Not available. XX Not applicable. 


'Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
NEW YORK: CRUSHED STONE SOLD OR USED, BY TYPE! 


a 2007 2008 u 
Number Quantity Number Quantity 

of (thousand Value of (thousand Value 
Type ` quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone' 59 26,900' $238,000 ' 59 24,400 $220,000 
Dolomite 17 9,320 86,000 18 10,100 84,100 
Marble a 131° 1,200 ' 2 106 1,040 
Granite 7 1,590 17,500 8 1,190 13,500 
Sandstone & quartzite 14 4,040 40,500 14 2,350 27,800 
Slate 3° 118° 1,060 ' 3 122 1,180 
Miscellaneous stone St" 5,170 ' 47,700 ' 24 5,610 44,400 
Total XX 47,300 ' 432,000 ae XX 43,900 392,000 


‘Revised. XX Not applicable. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 


NEW YORK—2008 34.3 


34.4 


TABLE 3 


NEW YORK: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE’ 


(Thousand metric tons and thousand dollars) 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
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Value 


W 
2,090 
541 
26,500 


8,630 
8,910 
8,430 
570 
34,300 


1,640 
3,870 
970 
22,500 


17,200 
5,480 
W 
65,600 
W 
30,800 
8,740 


1,670 
W 
W 


69,800 
62,000 
392,000 


Use Quantity 
Construction: I 
Coarse aggregate (+1!⁄ inch): 
Macadam W 
Riprap and jetty stone 494 
Filter stone 54 
Other coarse aggregate 4,580 
Coarse aggregate, graded: 
Concrete aggregate, coarse 1,010 
Bituminous aggregate, coarse 1,000 
Bituminous surface-treatment aggregate 867 
Railroad ballast 74 
Other graded coarse aggregate 2,760 
Fine aggregate (-7s inch): 
Stone sand, concrete 173 
Stone sand, bituminous mix or seal 472 
Screening, undesignated 136 
Other fine aggregate 1,940 
Coarse and fine aggragates: 
Graded road base or subbase 1,950 
Unpaved road surfacing 323 
Terrazzo and exposed aggregate W 
Crusher run or fill or waste 8,900 
Roofing granules W 
Other coarse and fine aggregates 3,240 
Other construction materials 1,420 
Agricultural: 
Limestone 164 
Other agricultural uses W 
Chemical and metallurgical, cement manufacture W 
Unspecified: —— | 
Reported 6,950 
Estimated 6,200 
Total 43,900 


TABLE 4 


NEW YORK: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT? 


(Thousand metric tons and thousand dollars) 


— District 2_ Districts 3 and 4° Districts 5 and 6° 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1'4 inch) 92 1,390 4,520 25,700 425 1,030 
Coarse aggregate, graded" W W 2,440 22,900 425 4,880 
Fine aggregate (-% inch)? 865 10,900 845 9,020 329 3,430 
Coarse and fine aggregate’ w w 2,640 24,100 W W 
Other construction materials 725 2,030 233 2,140 -- -- 
Agricultural? e < W W W W 
Chemical and metallurgical’ -- -- w W -- -- 
Unspecified:'° 
Reported -- -- 241 2,430 3,060 30,800 
Estimated 655 6,400 2,400 24,000 2,300 23,000 
Total 10,800 97,500 14,600 124,000 7,630 73,000 
Districts 7 and 8° 
Quantity Value 
Construction: 
Coarse aggregate (+1'% inch) 90 1,030 
Coarse aggregate, graded” W W 
Fine aggregate (-% inch) 682 5,630 
Coarse and fine aggregate" 3,720 29,000 
Other construction materials 465 4,570 
Agricultural W W 
Chemical and metallurgical’ -- -- 
Unspecified: ° 
Reported 3,640 36,600 
Estimated 793 8,000 
Total 10,900 98,400 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

? No production for District 1. 

‘Districts 3 and 4, 5 and 6, and 7 and 8 are combined to avoid disclosing company proprietary data. 

*Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 

"Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, 
and other graded coarse aggregate. 

“Includes screening (undesignated), stone sand (concrete), stone sand (bituminous mix or seal), and other fine aggregate. 
"Includes crusher run or fill or waste, graded road base or subbase, roofing granules, terrazzo and exposed aggregate, 
unpaved road surfacing, and other coarse and fine aggregates. 

“Includes limestone and other agricultural uses. 

"Includes cement manufacture. 

Reported and estimated production without a breakdown by end use. 
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TABLE 5 
NEW YORK: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY! 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 3,760 $28,800 $7.66 
Plaster and gunite sands 92 676 7.35 
Concrete products (blocks, bricks, pipe, decorative, etc.) 113 707 6.26 
Asphaltic concrete aggregates and other bituminous mixtures 1,110 9,640 8.67 
Road base and coverings 3,030 17,400 5.74 
Road stabilization (cement) 6 81 13.50 
Road stabilization (lime) 14 29 2.07 
Fill 1,840 7,290 3.97 
Snow and ice control 857 5,150 6.01 
Filtration 24 345 14.38 
Other miscellaneous uses” 172 1,480 8.62 
Unspecified:? 
Reported 4,540 41,000 9.02 
Estimated 17,600 138,000 7.84 
Total or average 33,100 251,000 7.56 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
^Includes railroad ballast. 
"Reported and estimated production without a breakdown by end use. 
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TABLE 6 
NEW YORK: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY USE AND DISTRICT? 


(Thousand metric tons and thousand dollars) 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Specified districts are combined to avoid disclosing company proprietary data. 


*Includes plaster and gunite sands. 


“Includes road and other stabilization (cement and lime). 


“Includes filtration and railroad ballast. 


Reported and estimated production without a breakdown by end use. 
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District 1 and 2 District 3 District 4 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products” 1,400 8,640 342 3,000 416 2,930 
Asphaltic concrete aggregates and road base materials“ 186 2,930 1,080 6,960 174 728 
Fill 53 460 482 1,370 362 1,290 
Snow and ice control 90 1,100 275 1,690 137 644 
Other miscellaneous uses” 85 971 38 307 25 219 
Unspecified: 
Reported 2,000 22,200 645 4,680 24 201 
Estimated 3,310 . 35,700 960 6,930 1,140 7,2770 
Total 7,120 72,000 3,830 24,900 2,280 13,300 
District 5 District 6 District 7 

Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products" 343 2,520 739 7,270 427 3,450 
Asphaltic concrete aggregates and road base materials“ 296 1,700 1,110 6,990 845 4,920 
Fill 227 764 412 2,010 46 147 
Snow and ice control 137 719 90 534 80 242 
Other miscellaneous uses” 7 71 12 119 31 142 
Unspecified: 
Reported 132 949 352 2,940 792 5,800 
Estimated 848 6,120 3,280 23,100 3,950 28,600 
Total 1,990 12,800 5,990 43,000 6,180 — 43,200 

District 8 

Quantity Value 
Concrete aggregates and concrete products? 305 2,410 
Asphaltic concrete aggregates and road base materials“ 466 2,900 
Fill 252 1,250 
Snow and ice control 47 221 
Other miscellaneous uses” -- -- 
Unspecified: 
Reported 600 4,180 
Estimated 4,100 30,300 
Total 5,770 41,300 
-- Zero. 
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THE MINERAL INDUSTRY OF NORTH CAROLINA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the North 
Carolina Geological Survey for collecting information on all nonfuel minerals. 


In 2008, North Carolina’s nonfuel raw mineral production 
was valued at $1.09 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was an $80 million, or an almost 7%, 
decrease from the State’s total nonfuel mineral value of $1.17 
billion in 2007, which was up $130 million, or almost 13%, 
from that of 2006. North Carolina fell to 23d from 21st in rank 
among the 50 States in total nonfuel mineral production value 
and accounted for more than 1.5% of the U.S. total. The State's 
actual total nonfuel mineral value for 2006 was higher than 
those reported in table 1, from which specific production values 
for phosphate rock and pyrophyllite (crude) were withheld to 
conceal company proprietary data. 

Crushed stone remained North Carolina’s leading nonfuel 
raw mineral in 2008, accounting for almost 74% of the State’s 
total nonfuel mineral production value. It was followed (in 
descending order of value) by phosphate rock, construction 
sand and gravel, industrial sand and gravel, dimension stone, 
feldspar, and common clays. These seven commodities 
accounted for nearly 99% of the total nonfuel mineral 
production value. In a reversal from 2007, the largest increase 
in 2008 in total production value took place in phosphate rock, 
which in 2007 had shown the largest decrease (actual value 
withheld—company proprietary data). The second largest 
increase in production value took place in dimension stone, up 
almost $4.8 million. Smaller increases were seen with olivine 
and gemstones. In 2008, all other mineral commodities showed 
a decline in both production and production value. In another 
reversal from 2007, the largest decrease in 2008 in production 
value took place with crushed stone, down 10%, or $92 million. 
The mineral commodity’s production value had increased from 
2006 to 2007 by more than $30 million, or 3.5%. 

In 2008, North Carolina continued to be the only State that 
produced andalusite and pyrophyllite. The State ranked first for the 
production of feldspar out of seven feldspar-producing States— 
its rank since at least 1994. For the second year, North Carolina 
continued to be second of only two olivine-producing States, 
behind Washington. Since 2005, the State has continued to rank 
second for phosphate rock production out of the four phosphate 
rock-producing States, and since 2007, third for common clays. In 
2008, North Carolina continued to be ranked sixth for industrial 
sand, and seventh for crushed stone. Dimension stone rose from 
ninth in 2007 to seventh in 2008. Based upon production value 
only, gemstones rose in rank from eighth to sixth. The State 
decreased to second from first among the crude mica-producing 
States; this is the first time since at least 1994 that North Carolina 
has not been the leading mica-producing State. 

The following narrative information was provided by the North 
Carolina Geological Survey (NCGS), a State government agency 
within the Division of Land Resources (DLR) of the North Carolina 
Department of Environment and Natural Resources (NCDENR). 
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Commodity Review 
Industrial Minerals 


Cement.—Carolinas Cement Co. (a subsidiary of Titan 
America Inc., Norfolk, VA) proposed the construction of a new 
cement plant and limestone mining operation at Castle Hayne, 
New Hanover County. The company planned for the $450 
million facility to be operational by 2010-11 and to employ 
approximately 160 full-time employees. The project encompasses 
more than 750 hectares (ha) (more than 1,800 acres or almost 
3 square miles), including the former Ideal Cement plant, an 
existing stone quarry, and wetlands. Carolinas Cement began the 
State and Federal permitting processes in 2008 and undertook 
several environmental studies (Mazzolini, 2008). 

Diamond. A small diamond was reported found on June 
21, 2008, while an attendee was gold panning during the annual 
meeting of the Western Piedmont Mineral and Gem Society of 
Conover, held at the Lucky Strike Gold Mine, Vein Mountain, 
south of Marion. The stone's identity and source has not been 
authenticated by a laboratory. 

Gemstones, Emeralds.—For the first time, mining has 
exposed underlying bedrock hosting the gem-quality emeralds 
of the Hiddenite District, Alexander County. These new mine 
exposures provide new insights to geology and mineralogy 
of the emerald-bearing cavities. A May 2008 field trip to the 
North American Emerald Mines, Inc.'s NAEM Mine showcased 
recently determined mineral stratigraphy of emerald-bearing 
veins and pockets (Speer, 2008). The Hiddenite District has 
consistently produced North America's largest emeralds since 
the deposit's discovery in the mid-1870s. The North American 
Emerald Mine property has produced 70% of the districts 
estimated 60,000 carats of emeralds including 10 of North 
America's largest emeralds. 

Feldspar and Quartz.—In late November 2008, at Unimin 
Corporation's feldspar and quartz operation in Spruce Pine, the 
quartz plant suffered substantial fire damage in late November 
2008. Less substantial damage occurred at the company's 
feldspar plant. Unimin planned to rebuild the plant. Unimin 
reported that its other nearby quartz plant, also in Spruce Pine, 
was doing the work that was previously done at the Spruce Pine 
plant. Before the fire, the plant produced an estimated 130,000 
metric tons per year (t/yr) (Industrial Minerals, 2008). 

Gypsum.—Construction of synthetic gypsum plants were 
announced for two locations in North Carolina several years ago 
in response to the State's Clean Air Act. One, operated by BPB 
(Certainteed), is located near Roxsboro in Person County. As of 
December 2008, grading had commenced, with an estimated 10 
months required to grade the footprint of the almost 47,000-square- 
meter (-m?) (500,000-square-foot) facility. Local permits had been 
received by the company and highways and bridges leading to 
the site had been upgraded [Glen Newsome, Executive Director 
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(retired), Person County Economic Commission, written commun., 
December 12, 2008]. This facility is located adjacent to a Progress 
Energy Corp.’s Mayo coal-fired electrical plant. 

Lithium. The N.C. Geological Survey received several 
inquires regarding lithium resources for automobile battery 
applications. North Carolina is well known for the Kings 
Mountain District lithium deposits located in the Piedmont 
region. These lithium mines are currently inactive. Chemetall’s 
Kings Mountain Plant develops new products and manufactures 
a wide array of lithium-based products. At Kings Mountain, 
lithium bromide brine is produced for use in industrial absorption 
air conditioning systems. Lithium chloride brine is important 
for food dehydration and dehumidification and other industries 
where moisture control is critical. Additionally, lithium sulfate is 
produced for use in photographic developers (Chemetall, 2011). 

Phosphate Rock.—PCS Phosphate continued its efforts to 
renew its permit and proposed mining area expansion. On January 
15, 2009, the State Division of Water Quality issued an amendment 
to the water quality certification for the expansion of mining areas 
that was issued in December 2008 (NCDENR, 2009). 


Government Activities and Programs 
State Government 


Mine Permitting.—In support of the Land Quality Section 
(LQS) of DLR's Mining Program, the NCGS continued to 
review applications to open, modify, renew, or release mines and 
mining permits in 2008. The permitted active and inactive mine 
inventory is continually updated with the revised listings posted 
in June and December on the LOS Web site at http://www.dlr. 
enr.state.nc.us/pages/miningprogram.html. 

The North Carolina Geological Survey.—Information 
regarding the State's geology, mining, mineral resources, 
mineral production, and topographic and geologic maps may be 
accessed at http://www.geology.enr.state.nc.us/. 

North Carolina State University Minerals Research 
Laboratory (MRL).—The MRL, in Asheville, NC, is a unit 
of North Carolina State University. During 2008, the MRL 
focused its efforts on sponsored work for process development 
of various industrial minerals. Some of the year's projects 
concerned aluminum refractory ores, garnet deposits, frac 
sand, high-purity quartz, and feldspars. A new maintenance and 
fabrication shop was installed to better service the equipment 
and to build new experimental equipment. The multiple building 
compound underwent major renovations to ensure the lab's use 
for coming decades. MRL's new URL is http://mrl.ies.ncsu.edu/. 

The instate work focus of the lab is on the utilization of mineral 
tailings. MRL will continue to do work outside of the State on a 
commercial-sponsored basis through the Chief Engineer, John 
Schlanz. 


Industry News, Community Involvement, and Awards 


On February 8, 2008, the North Carolina Commissioner of 
Labor presented the Mining Star award to the Waynesville 
Quarry, operated by Harrison Construction. The Mining Star 
Program is designed to recognize and promote effective safety 
and health programs. The Waynesville Quarry is the first 
crushed stone operation in North Carolina to receive this award. 

Several Vulcan Construction Materials' quarries were 
recognized for excellence in labor and environmental practices. 
The North Carolina Department of Labor Awards Program 
honored Vulcan's Elkin Quarry with a Gold Award for the 42d 
consecutive year. To be a recipient of the gold award, a site must 
be free of fatal accidents, and the total number of days in which 
employees were away from work, placed under restriction, or 
transferred must be at least 50% below the industry rate. Vulcan's 
115 Quarry in North Wilkesboro was recognized as a Wildlife 
and Industry Together (WAIT) site by the North Carolina Wildlife 
Federation. This certification recognizes Vulcan's work toward 
creating valuable wildlife habitat on its grounds. Vulcan also had 
65 employees serve with Winston-Salem Habitat for Humanity to 
celebrate the company's 50th anniversary. 

Martin Marietta's East Alamance Quarry worked with the 
town of Green Level to help dedicate a new community park. 
Martin Marietta donated material for the new walking track, 
in addition to coordinating the grand opening and supplying 
refreshments for the event. 

The President and CEO of Luck Stone Corporation was 
named the 2008 recipient of the Mark S. Walsh Leadership 
Award, which he received at the Young Leader's Council (YLC) 
Annual Meeting held April 24—27 in Cancun, Mexico. 

The National Stone, Sand & Gravel Association (NSSGA) 
awarded several North Carolina operations with excellence 
awards at the National Convention, held in Las Vegas, NV, 
in March 2008, for work done during 2007. The Swannanoa 
operation of Hedrick Industries and the Stokesdale operation 
of Vulcan won the Gold and Bronze Awards for Excellence in 
Community Relations, respectively. Vulcan's Gold Hill, Boone, 
and Mocksville operations won Silver (Gold Hill) and Bronze 
Awards (Boone and Mocksville) for Environmental Excellence. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN NORTH CAROLINA"? 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value — 

Clays: 

Common 2,340 24,200 1,720 19,500 ' 1,260 12,900 

Kaolin 26 950 20 792 15 W 
Feldspar 362 19,100 W W W W 
Gemstones, natural NA 282 NA 384 NA 659 
Mica, crude 57 12,600 43 10,300 22 4,580 
Sand and gravel: 

Construction 12,900 70,000 11,400 62,300 9,700 58,300 

Industrial 1,220 24,700 1,670 31,300 ' 1,500 29,400 
Stone: 

Crushed 78,800 868,000 70,200 ' 898,000 57,500 806,000 

Dimension 46 ' 19,800 ' 48 ' 20,400 ' 58 25,200 
Combined values of andalusite (2007—08), 

phosphate rock, pyrophyllite (crude), and 

values indicated by symbol W XX (3) XX 131,000 ' XX 153,000 

Total XX 1,040,000 XX 1,170,000 ` XX 1,090,000 


'Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in *Combined values" data. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

^Data are rounded to no more than three significant digits; may not add to totals shown. 

?Value withheld to avoid disclosing company proprietary data. 


TABLE 2 
NORTH CAROLINA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 

Limestone 13 ' 7,980 ' $98,500 ' 14 6,310 $86,600 
Dolomite E € a Es Ss ss 
Granite 83 ' 53,200 ' 681,000 ' 85 41,500 585,000 
Traprock un 7 6,200 81,100 7 8,240 115,000 
Sandstone and quartzite - SS EU -- == -- 
Slate mE ) 928 11,000 2 686 8,960 
Miscellaneous stone 4° 1,940 ' 26,200 ' 4 708 10,800 
Total XX 70,200 ' 898,000 XX 57,500 806,000 


"Revised. XX Not applicable. -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
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NORTH CAROLINA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (17^ inch): 
Riprap and jetty stone 220 3,030 
Filter stone 260 3,440 
Other coarse aggregate 343 7,670 
Coarse aggregate, graded: 
Concrete aggregate, coarse 593 12,000 
Bituminous aggregate, coarse 286 4,710 
Bituminous surface-treatment aggregate W W 
Railroad ballast 1,690 18,000 
Other graded coarse aggregate 6,960 124,000 
Fine aggregate (-%⁄4 inch): 
Stone sand, bituminous mix or seal W W 
Screening, undesignated 886 13,800 
Other fine aggregate 2,050 26,500 
Coarse and fine aggregates: 
Graded road base or subbase 2,230 35,400 
Unpaved road surfacing W W 
Crusher run or fill or waste 1,220 15,300 
Other coarse and fine aggregates 5,210 73,200 
Other construction materials 287 4,030 
Agricultural, poultry grit and mineral food W W 
Special, whiting or whiting substitute W W 
Unspecified:? 
Reported 31,400 410,000 
Estimated 2,900 41,000 
Total 57,500 806,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
"Reported and estimated production without a breakdown by end use. 
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TABLE 4 


NORTH CAROLINA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 
Use Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+1'% inch)’ 352 5,240 W W 

Coarse aggregate, graded” 2,480 39,300 W W 

Fine aggregate (-% inch)" 766 11,500 W W 

Coarse and fine aggregate" 2,610 39,800 W W 

Other construction materials 218 3,060 69 974 
Agricultural? W W W W 
Special' W W -- -- 
Unspecified:® 

Reported 1,340 17,400 17,100 224,000 

Estimated 2,100 29,000 191 2,700 

Total 9,880 149,000 29,100 405,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes filter stone, riprap and jetty stone, and other coarse aggregate. 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, 


and other graded coarse aggregate. 
“Includes screening (undesignated), stone sand (bituminous mix or seal), and other fine aggregate. 


"Includes crusher run or fill or waste, graded road base or subbase, unpaved road surfacing, and other coarse and fine aggregates. 


?Includes poultry grit and mineral food. 
"Includes whiting or whiting substitute. 
“Reported and estimated production without a breakdown by end use. 


TABLE 5 
NORTH CAROLINA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY! 
Quantity 
(thousand 
Use metric tons) 

Concrete aggregate (including concrete sand) 3,900 

Plaster and gunite sands 55 

Concrete products (blocks, bricks, pipe, decorative, etc.) 164 

Asphaltic concrete aggregates and other bituminous mixtures 347 

Road base and coverings” 687 

Fill 804 

Snow and tce control 13 

Other miscellaneous uses” 115 
Unspecified:* 

Reported 1,540 

Estimated 2,070 

Total or average 9,700 


"Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes road and other stabilization (cement and lime). 
*Includes golf course and railroad ballast. 
*Reported and estimated production without a breakdown by end use. 
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Value 


(thousands) 


$22,600 
557 
1,080 
1,770 
5,080 
3,080 
87 

898 


10,400 
12,800 
58,300 


Quantity 


13,000 


18,500 


Unit 

value 
$5.80 
10.13 
6.59 
5.11 
7.40 
3.83 
6.69 
7.81 


6.73 
6.16 
6.01 


District 3 
Value 
W W 
W W 
W W 
W W 
169,000 
626 8,800 
252,000 


35.5 


35.6 


TABLE 6 
NORTH CAROLINA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


Districts 1 and 2 District 3 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products" 1,440 7,860 2,080 16,400 2 7 
Asphaltic concrete aggregates and road base materials“ W W W W -- -- 
Fill 35 135 768 2,940 2 7 
Other miscellaneous uses” 394 2,130 767 5,710 -- -- 
Unspecified:° 
Reported 549 3,180 995 7.220 -- -- 
Estimated 353 2.250 1,720 10,500 -- -- 
Total 2,770 15,600 6,930 42,800 3 14 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 

Specified districts are combined to avoid disclosing company proprietary data. 

*Includes plaster and gunite sands. 

“Includes road and other stabilization (cement and lime). 

“Includes golf course, railroad ballast, and snow and ice control. 

"Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF NORTH DAKOTA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the North 
Dakota Geological Survey for collecting information on all nonfuel minerals. 


In 2008, North Dakota’s nonfuel raw mineral production! was 
valued at $38.7 million, based upon annual U.S. Geological 
Survey (USGS) data. This was an $11.6 million, or more than 
23%, decrease from the State’s total nonfuel mineral production 
value in 2007, which then had increased by nearly $6 million, a 
more than 13% increase from that of 2006. (The State’s actual 
total nonfuel mineral values for 2006—08 were significantly 
higher than those reported in table 1; data for common clays, 
lime, and industrial sand and gravel have been withheld so as to 
not disclose company proprietary data.) 

North’s Dakota leading nonfuel mineral by value of 
production continued to be construction sand and gravel, which 
the State continued to produced in significant quantities. Lime 
was the second mineral commodity produced in significant 
quantity, although for captive consumption only. Despite the 
decline in North Dakota’s total nonfuel mineral production 
value, common clays and industrial sand and gravel increased in 
the production value. The most significant decrease in mineral 
commodity value took place in crushed stone, dropping $1.1 
million, or 90%. The State produced 26,000 metric tons (t) 
of crushed stone from volcanic cinder and scoria valued at 
$133,000. Construction sand and gravel also decreased in the 
production value, by $11 million, or more than 22%, with a 21% 
decline in quantity produced (table 1). The slowing of public 
and private construction activity in 2008 explained the decline 
in construction aggregates, both construction sand and gravel 
and crushed stone. 

The following narrative information was provided by the 
North Dakota Geological Survey? (NDGS). Production data in 
the text that follows are those reported by the NDGS based upon 
that agency’s own surveys and estimates. 


Commodity Review 
Industrial Minerals 


During 2008, 14 surface mining operators in North Dakota 
reported information to the State Soil Conservation Committee 
(SSCC). The SSCC collects production data by volume, unlike 
the USGS, which collects data by mass or metric tons produced. 
Based on these reports, 89 hectares (ha) were affected. The 
quantity of minerals mined included 1,850,000 cubic meters 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of August 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

*Edward C. Murphy, State Geologist, authored the text of State mineral 
industry information provided by the North Dakota Geological Survey. 
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(m?) of sand and gravel, 59,000 m? of clay, 16,000 m? of 
scoria—totaling 1,925,000 m? of mineral material. A total of 
275,000 m? of overburden were disturbed from 51 pits ranging 
in size from more than 0.2 to 11 ha. Two-thirds of the clay 
mined in North Dakota during this period was mined by the 
Hebron Brick Company to produce brick. One-third to one-half 
of the clay mined for the manufacturer of brick was kaolinite. 
The volume of all the mined minerals reported for 2008 was 
down from those reported in 2007. 

Leonardite.—Leonardite is an oxidized lignite. Currently, 
Leonardite Products LLC of Williston and American Colloid 
Company of Scranton are the only leonardite mining operations 
in North Dakota, although the companies mining lignite 
encounter leonardite on a routine basis. The two companies 
produced a combined total of approximately 110,000 t of 
leonardite in 2008, a 15% increase during the previous 
year’s production total. Leonardite 1s processed and used as a 
dispersant and viscosity control in oil well drilling muds, as 
a stabilizer for ion-exchange resins in water treatment, and as 
a soil conditioner. In 2008, Leonardite Products purchased a 
processing plant and mine previously owned and operate by 
GeoResources, Inc. 

Pumice and Pumicite.— Volcanic ash (pumicite) has been 
mined intermittently from the Linton area since 1970. In 
2008, less than 100 tons was mined by NURTURE, Inc. (a 
Minneapolis-based company that produces and distributes a line 
of volcanic ash-based products). The North Dakota Geological 
Survey has determined this deposit contains one billion tons of 
pumicite. 


Legislation and Government Programs 


The SSCC, as designated by the State legislature, continues to 
administer the Surface Mining Report Law, which requires any 
person conducting surface mining operations for minerals other 
than coal to comply with the reporting requirements of North 
Dakota Century Code Chapter 38-16. Minerals included under 
the law are cement rock, clay, gravel, limestone, manganese, 
molybdenum, peat, potash, pumicite, salt, sand, scoria, sodium 
sulfate, stone, zeolite, or other minerals (except coal). The 
SSCC has the regulatory authority to administer the reporting 
requirement, while the actual regulatory authority for most of 
these mining activities rests with the North Dakota Department 
of Mineral Resources. The law requires that any person or 
company that removes 7,650 m? (10,000 cubic yards) or more of 
earthen materials or products (including overburden) affecting 
0.2 ha (one-half acre) or more in combined mining operation 
within one calendar year must report the particulars of their 
surface mining activities. Some small operators cooperate by 
voluntarily submitting summary reports to the SSCC, although 
not required to by law. Nevertheless, because not all operations 
report, the summary of surface mining statistics presented above 


36.1 


is a conservative estimate of the amount of nonfuel minerals the Web site of the North Dakota Geological Survey at https:// 
mined in North Dakota in 2008. A mineral page is maintained on www.dmr.nd.gov/ndgs/Mineral/mineralnew.asp. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN NORTH DAKOTA"? 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Clays, common W W W W 84 549 
Gemstones, natural NA 4 NA 4 NA 4 
Lime W W W W W W 
Sand and gravel: 

Construction 14,000 43,700 14,900 49,100 11,800 38,000 

Industrial W W W W W W 
Stone, crushed 147 683 274 1,270 26 133 

Total XX 44,400 XX 50,300 XX 38,700 


NA Not available. W Withheld to avoid disclosing company proprietary data; excluded from "Total." XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
NORTH DAKOTA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Volcanic cinder and scoria 2 274 $1,270 l 26 $133 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
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THE MINERAL INDUSTRY OF OHIO 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Ohio 
Department of Natural Resources, Division of Geological Survey, for collecting information on all nonfuel minerals. 


In 2008, Ohio’s nonfuel raw mineral production was valued! 
at $1.27 billion, based upon annual U.S. Geological Survey 
(USGS) data. This was a 0.5% decrease from the State’s total 
nonfuel mineral production value of $1.28 billion for 2007, 
which was the same value as in 2006. The State remained 
19th in rank among the 50 States in total nonfuel raw mineral 
production value and accounted for more than 1.8% of the U.S. 
total value. 

Crushed stone, by value, remained Ohio’s leading nonfuel 
mineral, followed by, salt, construction sand and gravel, lime, 
portland cement, and industrial sand and gravel (in descending 
order of value). Construction sand and gravel, crushed stone, 
and lime accounted for 66% of the State’s total nonfuel 
mineral production value. In 2008, salt was the leading mineral 
commodity in terms of its increase in production value, followed 
by increases in the production values of lime, up by 4.6%, and 
industrial sand and gravel, up by 4.1%. Significant decreases 
took place in the production values of dimension stone, down by 
84.5%, portland cement, down by 19.6%, and construction sand 
and gravel, down by 12.8%; followed by decreases in fire clays 
and masonry cement (data withheld—company proprietary 
data). Smaller yet significant decreases also took place in 
common clays and crushed stone, down by 1.3% and 3.7%, 
respectively. 

In 2008, Ohio continued to rank fourth in the quantity of 
salt, fourth in the quantity of lime, and third in the quantity of 
fire clays that were produced in the United States. The State 
rose in rank to 4th from 5th in the production of common 
clays. Crushed stone production decreased in rank to 9th from 
8th, followed by 10th from 9th in the production of industrial 
sand and gravel, and to 11th from 9th in the production of 
construction sand and gravel. Additionally, significant quantities 
of cement and dimension stone were produced in the State. 

In 2008, the State continued to be the Nation’s second leading 
raw steel-manufacturing State with an estimated output of 
more than 13.4 million metric tons (Mt), down about 9% from 
the nearly 14.6 Mt that was produced in 2007, as reported 
by the American Iron and Steel Institute (American Iron and 
Steel Institute, 2009, p. 74). With a significant increase in 
the production, Ohio rose to 5th from 10th in rank among 
11 producing States in the production of primary aluminum. 
Metals produced in the State, including aluminum, beryllium, 
ferroalloys, raw steel, and silicon, were processed from 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of June 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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materials received from foreign and other State domestic 
sources. 

The Ohio Department of Natural Resources, Division of 
Geological Survey? (ODGS), provided the following narrative 
information based upon its own surveys and estimates? (Ohio 
Division of Geological Survey, 2009). 


Employment 


In 2008, Ohio’s total annual average employment for its 
nonfuel mineral industry was 4,269 people (3,023 production 
employees and 1,246 nonproduction employees). The total 
wages for all employees at industrial mineral operations 
was $185 million. The average annual wage based on those 
employees was $43,421 (Ohio Division of Geological Survey, 
2009, p.10). 


Commodity Review 
Industrial Minerals 


Clay and Shale.—Belden Brick Co. was the leading producer 
of building brick in the State. Several other operators produced 
millions of additional bricks and other ceramic products at 
plants in Columbiana, Harrison, Licking, and Marion Counties. 
Large quantities of Ohio clay and shale continued to be used 
in cement manufacture and lightweight aggregate applications. 
In 2008, based upon ODGS production and sales data and 
estimates, clay and shale production was 1.4 Mt. 

Salt.—Rock salt was produced from two large underground 
mines beneath Lake Erie. Cargill Inc. (Cargill Salt Division) and 
Morton Salt, Inc. were the major salt producers in Ohio. Salt 
solution mining operations (vacuum pan salt) were in production 
in two counties. 

Sand and Gravel, Construction.—In 2008, the largest 
sand and gravel operation was Olen Corp.'s Columbus Plant, 
which produced 1.4 Mt of aggregate from glacial outwash and 
kame terraces in southern Franklin County. Martin Marietta 
Aggregates led the State in the production of sand and gravel 
with 3 Mt. The total sand and gravel production was 29.7 Mt. 

Sand and Gravel, Industrial The State has an abundance 
of high silica sandstone that can be used for glass manufacture 
and other industrial applications. Best Sand Corp. produced 
660,000 metric tons (t) of industrial sand from Pennsylvania 


?Mark E. Wolfe, a Senior Geologist with the Ohio Division of Geological 
Survey, authored the text of the State mineral industry information provided by 
that State agency. 

Includes reported and estimated values. Some operations reporting sales did 
not report a value for those sales. A countywide- or statewide-average price per 
ton was calculated for each industrial mineral commodity based on sales for 
which the value was reported... These calculated averages were used to estimate 
the value of the sales for which the actual values were not reported. 


age Sharon conglomerate in Geauga County. Ogleby Norton 
Industrial Sands, Inc. produced more than 260,000 t of high 
silica sand from operations in Knox and Perry Counties. 
Production came from the Mississippian age Black Hand 
Sandstone and Pennsylvania—age Massillon Sandstone, 
respectively. 

Stone, Crushed (limestone and dolomite).— In 2008, 105 
active quarries produced limestone and dolomite in the State. 
In 2008, the largest limestone quarry was the Marblehead 
Limestone Quarry in Ottawa County, operated by Lafarge 
North America Inc., which produced 3.0 Mt of aggregate from 
Devonian-age Columbus Limestone. National Lime & Stone 
Co. led the State in limestone and dolomite production, with 8.4 
Mt from 11 quarries. 


Government Programs 
The 2008 Report on Ohio Mineral Industries, prepared by 


the ODGS, contains detailed production, employment, and 
geologic information on each industrial mineral operation in the 


State (Ohio Division of Geological Survey, 2009). A Web-based 
Geographic Information System (GIS) version of the Ohio 
mineral industries map from the report allows a user to directly 
access a summary of industrial information listed by permitted 
operation (Ohio Division of Geological Survey, 2010). 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN OHIO’? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Cement, portland 966 
Clays, common 1,580 
Gemstones, natural NA 
Lime 1,850 
Sand and gravel: 

Construction 46,300 

Industrial 1,110 
Son: LL LLLLLCECÉELÓÓI I 
Crushed . — — .— | 70,100 ' 
.Dimension č  — — — 507 
Combined values of cement (masonry), clays (fire), peat, 

salt XX 

Total XX 


“Estimated. ‘Revised. NA Not available. XX Not applicable. 


2007 2008 
Value Quantity Value Quantity Value 

96,100 * 916 92,000 * 762 74,000 * 

17,800 1,190 16,500 983 15,900 

4 NA 4 NA 4 

150,000 1,690 159,000 1,670 166,000 

289,000 40,800 271,000 33,000 237,000 

33,800 1,080 33,000 1,010 34,300 

437,000 * 68,000 ` 448,000 ' 53,600 442,000 

7,900 * 37 ' 6,050 ' 25 940,000 

251,000 XX 254,000 XX 303,000 

1,280,000 ' XX 1,280,000 ' XX 1,270,000 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Data are rounded to no more than three significant digits; may not add to totals shown. 
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Type 
Limestone’ 
Dolomite 


Sandstone & quartzite 


Total 


TABLE 2 


OHIO: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 
Number Quantity 
of (thousand Value 
quarries metric tons) (thousands) 
103 ' 64,000‘ — $431,000 ' 
S 3,540 14,000 
6 494 ' 3,460 ' 
XX 68,000 ' 448,000 ` 


"Revised. XX Not applicable. 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
2Includes limestone-dolomite reported with no distinction between the two. 


Number 
of 
quarries 
92 
6 
6 
XX 


2008 
Quantity 
(thousand 

metric tons) 
50,400 
2,720 
444 
53,600 


Value 
(thousands) 
$416,000 
22,400 
3,820 
442,000 


37.3 


TABLE 3 
OHIO: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE’ 


(Thousand metric tons and thousand dollars) 


37.4 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


*Reported and estimated production without a breakdown by end use. 


Use Quantity Value 
Construction: 
Coarse aggregate (+1'/ inch): 
Macadam W W 
Riprap and jetty stone 761 6,160 
Filter stone W W 
Other coarse aggregate 726 6,100 
Coarse aggregate, graded: 
Concrete aggregate, coarse 404 2,600 
Bituminous aggregate, coarse 5,690 42,300 
Bituminous surface-treatment aggregate 1,170 9,320 
Railroad ballast 60 358 
Other graded coarse aggregate 5,420 34,200 
Fine aggregate (äs inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal W W 
Screening, undesignated 185 1,050 
Other fine aggregate 2,050 17,000 
Coarse and fine aggregates: 
Graded road base or subbase 5,580 40,500 
Unpaved road surfacing 1,020 8,280 
Terrazzo and exposed aggregate W W 
Crusher run or fill or waste W W 
Other coarse and fine aggregates 8,120 56,200 
Other construction materials 1,470 10,900 
Agricultural: 
Limestone 1,580 12,000 
Poultry grit and mineral food W W 
Other agricultural uses 184 1,350 
Chemical and metallurgical: 
Cement manufacture W W 
Lime manufacture W W 
Flux stone W W 
Glass manufacture W W 
Special: 
Asphalt fillers or extenders W W 
Other fillers or extenders W W 
Other miscellaneous uses and specified uses not listed 2,770 58,000 
Unspecified:2 
Reported 7,330 69,600 
Estimated 3,700 31,000 
Total 53,600 442,000 
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TABLE 4 


OHIO: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


Districts 1 and 22 


Use Quantity Value Quantity 
Construction: 
Coarse aggregate (+14 inch)’ 1,080 8,580 287 
Coarse aggregate, graded" 8,830 60,200 2,670 
Fine aggregate (-1⁄ inch)” 1,390 11,300 822 
Coarse and fine aggregate® 940 67,200 3,440 
Other construction materials 1.410 10,500 58 
Agricultural’ W W W 
Chemical and metallurgical" 2,470 14,000 W 
Special? W W -- 
Other miscellaneous uses 2,000 41,900 759 
Unspecified: e 
Reported 340 2,680 4,840 
Estimated 2,500 21,000 847 
Total 30,300 244,000 15,800 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 

"Data are rounded to no more than three significant digits; may not add to totals shown. 

"Districts 1 and 2, 3 and 4, and 5 and 6 are combined to avoid disclosing company proprietary data. 
*Includes macadam, filter stone, riprap and jetty stone, and other coarse aggregate. 


Districts 3 and 42 


Value 


2,290 
19,000 
6,730 
23,800 
422 


w 
w 


15,900 


44,700 
7,200 


134,000 


Districts 5 and 6° 
Quantity 


Value 


2,720 
9,620 
4,200 
16,700 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and 


other graded coarse aggregate. 


“Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregate. 
“Includes crusher run or fill or waste, graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, and 


other coarse and fine aggregates. 

"Includes limestone, poultry grit and mineral food, and other agricultural uses. 
*Ó[ncludes cement, lime, and glass manufacture and flux stone. 

"Includes asphalt fillers or extenders and other fillers or extenders. 

"Reported and estimated production without a breakdown by end use. 


TABLE 5 
OHIO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY' 
Quantity 
(thousand 
Use metric tons) 

Concrete aggregate (including concrete sand) 7,150 

Plaster and gunite sands 16 

Concrete products (blocks, bricks, pipe, decorative, etc.) 173 

Asphaltic concrete aggregates and other bituminous mixtures 2,540 

Road base and coverings” 1,730 

Fill m 2,390 

Snow and ice control 108 

Railroad ballast l 

Filtration 46 

Other miscellaneous uses. 1,330 
Unspecified: | 

Reported 10,600 

Estimated 6,900 

Total or average 33,000 


“Includes road and other stabilization (cement and lime). 


*Includes roofing granules. 


*Reported and estimated production without a breakdown by end use. 


Value 
(thousands) 
$49,500 


150 
1,320 
18,400 
11,000 
13,600 
576 

11 

582 
8,770 


83,100 
49,800 


237,000 
Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


Unit 

value 
$6.91 
9.38 
7.64 
7.23 
6.37 
5.70 
5.33 
11.00 
12.65 
6.58 


7.82 
7.21 
7.17 


37.5 


37.6 


TABLE 6 


OHIO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


Use 
Concrete aggregates and concrete products” 


Asphaltic concrete aggregates and road base materials? 


Fill 
Snow and ice control 
Other miscellaneous uses 
Unspecified: 

Reported 

Estimated 

Total 


Use 
Concrete aggregates and concrete products' 


Asphaltic concrete aggregates and road base materials” 


Fill 
Snow and ice control 
Other miscellaneous uses“ 
Unspecified:° 

Reported 

Estimated 

Total 


District 1 
Quantity Value 
472 3,020 
W W 
W W 
489 2,950 
62 790 
110 805 
1,130 7,560 
District 4 
Quantity Value 
1,530 11,100 
510 3,740 
W W 
25 137 
605 3,020 
57 379 
84 615 
2,810 19,900 


District 2 
Quantity Value 
646 4,050 
1,100 7,470 
599 4,040 
33 197 
154 1,480 
2,340 16,700 
3,620 25,900 
8,490 59,900 
District 5 
Quantity Value 
810 4,200 
W W 
223 1,340 
42 209 
989 6,610 
2,140 16,900 
1,480 10,900 
5,690 40,100 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 


*Includes road and other stabilization (cement and lime). 
“Includes filtration, railroad ballast, and roofing granules. 


"Reported and estimated production without a breakdown by end use. 
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District 3 
Quantity Value 
2,810 21,800 
1,210 8,880 
739 3,290 
W W 
1,130 7,070 
4,180 34,500 
990 7,160 
11,100 82,600 
District 6 
Quantity Value 
1,080 6,750 
W W 
24 103 
W W 
276 1,510 
1,850 14,000 
613 4,390 
3,840 26,700 


Digitized by Gooqle 


sJ8jaulo|4 00L 0S GC 0 


`(800Z) ÁAəA1nS je21iB0j085) `s'n/AəAins Ige5iBojoə5 ewoyes 9 :e»anog 


Uu01)2ə[o1d ease jenba suaqiy suore1odo 


| | | | Ie1əurtu Jo uongnuəouoo 


odu L 
jue[d [9915 


[OABIS pue pues uononnsuoo 


Wes 


DS 
Aurenb pue pd ow 
NVA Yg P l d 
pues [eLysnpuy 
SO 


əutpol 


tuinioH 
nsdÁ 
SN3Hd31S pena 
Iedsp[o,1 
3H9NVINOJ 
tr 


ouojspues UOISUdUTIG 


diy 59 ojueld uorsuourq 9-A 


ouojs poysnly SO 


SO Áe[o uoumuo^?) “wO 
Kurnb pue med waan ma 
EXE (sea1e BuiOSnpoid jediouid) 
STOSINAS TVU3NIIN 
uaisn Asepunog 12ujsip |9Ae4D 


AQvu9 


NVIQVNV2 
Ke.) 


pue pues/auojs pausnJj 


Y3HSIJONIN| 3NIVIS | [ Au? 
I dío ama ° jeudeg 
I Asepunog Ajuno4) 


(HVAAG00NA. 
HOPVW ` die (IN3941 

auiuuv9 , 
dr 

? oe 
viii s 

LNYY9 H3dHVH uJW38 os "e NOuBVINIO 
SEI oH a 


VINOHV DIO 


THE MINERAL INDUSTRY OF OKLAHOMA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Oklahoma Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Oklahoma’s nonfuel raw mineral production! was 
valued at $810 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a $67 million, or 9%, increase 
from the State’s total nonfuel mineral value for 2007, which 
then had increased by $47 million, or almost 7%, from that of 
2006. The State increased to 27th from 31st in rank among the 
50 States In total nonfuel mineral production value, accounting 
for more than 1.1% of the U.S. total value. This 1s the highest 
ranking of Oklahoma’s total nonfuel mineral production value 
since at least 1978; the State was also 27th in 1982 and again in 
2002. 

In 2008, crushed stone continued to be Oklahoma's leading 
nonfuel mineral commodity, based upon value, accounting for 
just over 42% of the State's total nonfuel mineral production 
value. Crushed stone was followed by portland cement, 
construction sand and gravel, industrial sand and gravel, iodine, 
and Grade-A helium (descending order of value). The combined 
values of three of Oklahoma's industrial minerals—crushed 
stone, construction sand and gravel, industrial sand and gravel, 
and crude gypsum—accounted for 63% of the State's total 
value. (Data for portland cement were withheld—company 
proprietary data.) 

The increase in the total production value in 2008 resulted 
from increases in the production values, in descending order 
of change, of crushed stone, up by almost $43 million, and 
industrial sand and gravel, up by $19 million, and portland 
cement (withheld—company proprietary data). Smaller yet 
significant increases in value also took place in Grade-A helium, 
salt, lime, and iodine. The largest decreases in value took place 
in crude gypsum, down by more than $13 million, followed by 
dimension stone, down almost $3 million. 

No metals were mined in the State in 2008. In 2008, 
Oklahoma continued to be the only State that produced iodine 
and rose to first from second among the four tripoli-producing 
States and from sixth to fourth in industrial sand and gravel. 
The State remained fourth in the production of feldspar. The 
State decreased from first to fourth in the production of crude 
gypsum, to eighth from seventh in common clays, and to 11th 
from being tied for 10th in 2007 in the production of masonry 
cement. 


The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

? Starting in 1978, the responsibility for the collection of data on energy 
minerals was transferred to the newly created Department of Energy. Prior to 
1978, the State totals included energy minerals and thus these totals are not 
directly comparable with those after 1978. 
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The narrative information that follows was provided by the 
Oklahoma Geological Survey? (OGS). Production and other data 
in the text that follow are those reported by the OGS based upon 
that agency's own surveys and estimates. 


Overview and Employment 


In 2008, the Oklahoma Department of Mines recorded that 
405 mine operators, up 28 from 377 operators in 2007, produced 
nonfuel minerals from 459 mines, up 17 from 442 mines in 
2007. However, 632 mining permitted sites were on file, up 
from 588 in 2007 and 549 in 2006. Most of the producing mines 
were open pit mines. Exceptions were brine wells from which 
iodine and salt were produced, natural gas wells from which 
Grade-A helium was produced, and one underground limestone 
mine. Out of the 77 counties in Oklahoma, 68 had extant mining 
permits in 2008. 

The downturn in home construction caused a corresponding 
downturn in the production of construction materials, including 
that of crushed stone for aggregates, construction sand and 
gravel, cement (portland and masonry), common clay for 
brick manufacture, and gypsum used in portland cement and 
wallboard manufacture. 

In 2008, based on preliminary data, the Oklahoma Miner 
Training Institute (OMTI) (operating under the direction of 
the Oklahoma Mining Commission and based out of Eastern 
Oklahoma State College in Wilburton) held 288 classes, totaling 
almost 35,700 classroom hours of instruction for 83 coal miners 
and approximately 4,940 metal and nonmetal miners. OMTI 
provides free mine safety and health classes both at the college 
and at mine sites throughout the State for all mining companies 
holding active mining permits in Oklahoma. 


Commodity Review 


Industrial Minerals 


Cement and Sand and Gravel, Construction.—Alan 
Ritchey Materials Co. (ARMCO) opened its newest operation, 
a sand production plant, in December 2008. It is capable of 
producing around 10,900 metric tons (t) (roughly 12,000 short 
tons) per day of concrete sand. ARMCO’s major goal is to 
supply construction aggregate to north Texas. 

On August 4, 2008, Ash Grove Cement Co. announced that it 
had acquired the assets of Holliday Sand & Gravel Co. to add to 
its market presence in several midwestern markets. The move 
also would provide Ash Grove with long-term sand and gravel 
reserves throughout the region. Holliday Sand & Gravel operated 


?Stanley T. Krukowski, Industrial Minerals Geologist IV and Chief, Industrial 
Minerals Unit, Geologic Resources Section of the Oklahoma Geological Survey, 
authored the text of the State mineral industry information provided by that 
agency. 


38.1 


several sand and gravel operations throughout Kansas, Missouri, 
and Oklahoma. Holliday Sand & Gravel was to continue to 
operate from its Lenexa, KS, corporate office under its existing 
name. The company operates three plants in Oklahoma at Bixby, 
Coweta, and Leonard (Ash Grove Cement Co., 2008). 


Silica.—Anchor Hocking Co. announced early in 2008 that 
it would shut down its Sapulpa glass manufacturing plant by 
June 2008. About 425 people would lose their jobs as a result. 
Employees were given the option to relocate to other Anchor 
Hocking facilities, as the company restructures by consolidating 
all of its manufacturing and distribution operations to Ohio and 
Pennsylvania locations. The plant first began operations in 1914 
under its founders H.U. Bartlett and George F. Collins. In recent 
years, several different owners operated the plant until it was 
acquired by Anchor Hocking in November 2007 (Schulte, 2008). 


Legislation and Government Actions 


The Oklahoma Geological Survey hosted the 44th Forum on 
the Geology of Industrial Minerals in May 2008. Nine field trips 
toured industrial minerals operations, manufacturing plants, 
and an oil and gas drill rig. Two and one-half days of technical 
sessions presented diverse subjects covering developments 
on domestic and international industrial minerals topics. The 
Oklahoma Geological Survey previously hosted the industrial 
minerals forum in 1978 and 1998. 

On May 16, 2008, Oklahoma State Senate Bill 1697 went into 
effect. The bill aimed to tighten up State regulation of certain 


mining permits, called Limited Use Permits, which are issued by 
the Department of Mines. Limited Use Permits are required for any 
person seeking to engage in any limited mining activity and who is 
not eligible for a surface mining permit. This would include small 
mining operations designed for testing purposes. The permits are 
limited to sites less than 1 hectare (ha) (2 acres), expire within 1 
year, and cost $100.00. It also requires permit applicants to provide 
a reclamation bond; sites are required to be reclaimed within 6 
months following the expiration of the permit. The bill modified the 
Oklahoma Code of Law, Title 45, §723 and 724. 


Government and Industry Awards.—At the end of 2008, 
the “Sentinels of Safety” awards for 2007 were announced by the 
Mine Safety and Health Administration and the National Mining 
Association, which jointly sponsored the program. The award 
for occupational safety, based on the number of hours without a 
lost-time injury, is the oldest award of its kind, first announced 
by Secretary of Commerce Herbert Hoover in 1925. The Pope’s 
Point Plant, owned and operated by ARMCO of Yuba, won for 
more than 65,400 hours in the Large Dredge Group. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN OKLAHOMA”? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2006 


Mineral Quantity 

Clays, common 1,180 
Gemstones, natural NA 
Gypsum, crude 3,420 
Sand and gravel: 

Construction 17,000 

Industrial 1,640 
Stone: 

Crushed 43,800 

Dimension 34 ' 
Tripoli metric tons 18,400 
Combined values of cement, feldspar, helium (Grade-A), 

iodine (crude), lime, salt, XX 

Total XX 


‘Revised. NA Not available. XX Not applicable. 


2007 2008 

Value Quantity Value Quantity Value 
4,700 1,050 5.170 ' 756 3,900 
106 NA 106 NA 4 
30,200 3,410 26,100 1,370 12,800 
91,900 16,200 ' 94,100 ' 14,600 93,400 
40,400 1,710 44,600 2,040 63,700 
258,000 45,800 298,000 ' 46,600 341,000 
6,320 ' 65 ' 11,700 ' 53 8,750 
1,890 40,600 1,600 86,000 1,800 
263,000 XX 261,000 ' XX 285,000 
696,000 ' XX 743,000 ' XX 810,000 


"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 


OKLAHOMA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 
Number Quantity 
of (thousand Value 
Type quarries metric tons) (thousands) 
Limestone” 49 ' 39,300 $255,000 ' 
Granite 4 3,100 20,200 
Sandstone and quartzite 5 691 ' 6,060 ' 
Miscellaneous stone 15" 2,670 ' 16,300 ' 
Total XX 45,800 298,000 ' 


"Revised. XX Not applicable. 


quarries 


Number 


2008 
Quantity 

(thousand Value 
metric tons) (thousands) 
49 40,600 $297,000 
3 1,870 15,300 
7 777 5,800 
13 3,310 23,100 
XX 46,600 341,000 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes limestone-dolomite reported with no distinction between the two. 


TABLE 3 


OKLAHOMA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 
Coarse aggregate (1^ inch): 
Macadam 
Riprap and jetty stone 
Filter stone 
Other coarse aggregate 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Railroad ballast 
Other graded coarse aggregate 
Fine aggregate (-%⁄4 inch): 
Stone sand, concrete 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Other fine aggregate 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Terrazzo and exposed aggregate 
Crusher run or fill or waste 
Other coarse and fine aggregates 
Other construction materials 
Agricultural, limestone 
Chemical and metallurgical, cement manufacture 
Unspecified:? 
Reported 
Estimated 
Total 


Quantity 


23,300 
4,700 
46,600 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Value 


176,000 
33,000 
341,000 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Reported and estimated production without a breakdown by end use. 


TABLE 4 
OKLAHOMA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT’ 


(Thousand metric tons and thousand dollars) 


eo i — E 
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Districts 1 and 2 District 3 District 4 
Use Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+1% inch)? 125 ` 1,340 132 689 W W 
Coarse aggregate, graded" 1,600 13,300 45 320 6,070 46,900 
Fine aggregate (-% inch)” 460 2,310 W W W W 
Coarse and fine aggregate" 2,390 17,000 W W 1,150 7,190 
Other construction materials -- -- 276 1,990 -- -- 
Agricultural’ W W W W ie x 
Chemical and metallurgical" W W 951 7,510 W W 
Unspecified:’ 
Reported 4,390 32,100 1,280 9,440 12,200 91,500 
Estimated 710 5,000 850 6,000 304 2,200 
Total 10,400 75,300 4,230 29,200 22,500 166,000 
District 5 
Quantity Value 
Construction: 
Coarse aggregate (+12 inch)? W W 
Coarse aggregate, graded" 88 806 
Fine aggregate CZ inch)” W W 
Coarse and fine aggregate“ W W 
Other construction materials 9 62 
Agricultural” W W 
Chemical and metallurgical? -- -- 
Unspecified:? 
Reported 5500 42,900 
Estimated 2,800 20,000 
Total 9,450 70,700 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
Data are rounded to no more than three significant di gits; may not add to totals shown. 


^Districts 1 and 2 are combined to avoid disclosing company proprietary data. 


"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 


^Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, 


and other graded coarse aggregate. 


“Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregate. 


“Includes crusher run or fill or waste, graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, 
and other coarse and fine aggregates. 


"Includes limestone. 
*Includes cement manufacture. 


"Reported and estimated production without a breakdown by end use. 
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District 1 
Use Quantity Value 

Concrete aggregates and concrete products? 737 6,090 
Asphaltic concrete aggregates and road base materials 381 2,350 
Fill 50 249 
Golf course = (4) 2 
Unspecified:” 

Reported 602 4,320 

Estimated 310 2,000 

Total 2,080 15,000 
-- Zero. 


TABLE 5 


OKLAHOMA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY! 


Use 

Concrete aggregates and concrete products 
Plaster and gunite sands 
Asphaltic concrete aggregates and other bituminous mixtures 
Road base and coverings 
Fill 
Golf course 
Unspecified:° 

Reported 

Estimated 

Total or average 


?Less than % unit. 


*Reported and estimated production without a breakdown by end use. 


TABLE 6 


Quantity 
(thousand 


metric tons) 
2,600 


13 
166 
447 


1,240 


(2) 


2,140 
8,020 
14,600 


Value 
(thousands) 
$19,700 


73 
1,080 
2,340 
5,720 

2 


12,900 
51,600 
93,400 


"Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


OKLAHOMA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY USE AND DISTRICT! ? 


(Thousand metric tons and thousand dollars) 


[Data are rounded to no more than three significant digits; may not add to totals shown. 


"Specified districts are combined to avoid disclosing company proprietary data. 


*Includes plaster and gunite sands. 


“Less than !⁄ unit. 
"Reported and estimated production without a breakdown by end use. 
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1,380 
68 


Districts 2 and 3 


Quantity Value 


9,870 
367 
4,700 


Unit 
value 


$7.58 
5.62 
6.48 
5.22 
4.62 


13.76 


6.05 
6.44 
6.39 


490 
163 
243 


332 
4,900 
6,110 


Districts 4 and 5 
Quantity 


Value 


3,800 
689 


38.5 
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THE MINERAL INDUSTRY OF OREGON 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Oregon Department of Geology and Mineral Industries for collecting information on all nonfuel minerals. 


In 2008, Oregon’s nonfuel raw mineral production! was 
valued at $398 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a decrease of $107 million, or 
just over 21%, from the State’s total nonfuel mineral value 
of $505 million in 2007, which followed a $34 million, or 
6.3%, decrease from 2006 to 2007. In spite of these decreases, 
and while accounting for a smaller percentage of total U.S. 
production value, the State rose in rank to 35th from 36th among 
the 50 States in total nonfuel mineral production value from 
2007 to 2008. 

Oregon continued to produce only industrial minerals and 
no metals in 2008. Oregon’s top five mineral commodities, in 
descending order of production value, remained unchanged 
from those of 2007: crushed stone, construction sand and gravel, 
portland cement, diatomite, and crude perlite. Oregon also 
continued to produce emery, lime, and pumice and pumicite. 
Crushed stone and construction sand and gravel continued to 
account for 73% of Oregon’s total nonfuel mineral production 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


value. The top five mineral commodities listed above accounted 
for almost 98% of the State’s total nonfuel raw mineral 
production value in 2008. 

In 2008, significant decreases in the quantities of mineral 
commodities produced led to the State’s overall decrease in 
nonfuel mineral production value. The largest decreases in 
value, in descending order, took place in construction sand 
and gravel, crushed stone, portland cement, and pumice and 
pumicite. Crushed stone, construction sand and gravel, and 
portland cement were among the top raw mineral commodities 
produced in Oregon based on production value alone; however, 
the production and production values of these commodities 
decreased significantly from those of 2007 (table 1). 

In 2008, Oregon was the only State with reported emery 
production (actual production data withheld—company 
proprietary data). The State continued to be second in the 
quantity of crude perlite produced among the six perlite- 
producing States, third in the production of diatomite, and fifth 
in pumice and pumicite. Oregon decreased from second to third 
for the production of natural gemstones (gemstones based upon 
production value). The quantity of crude perlite production 
was up significantly in 2008 and smaller increases were seen 
in the production of lime and diatomite. The State remained 
a moderate producer of natural aggregates, including crushed 
stone and construction sand and gravel, ranking among the top 
half of producing States. 


TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN OREGON? 


(Thousand metric tons and thousand dollars) 


2006 m 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Gemstones, natural NA 1,860 NA 2,150 NA 1,620 
Sand and gravel, construction i 23,800 175,000 21,200 163,000 14,800 120,000 
Stone, crushed 29,300 ' 219,000 ' 30,600 ' 211,000 ' 23,000 171,000 
Combine values of cement (portland), clays (bentonite, 

common), diatomite, emery (2008), lime, perlite (crude), 
. pumice and pumicite, talc [crude (2006)] XX 143,000 XX 128,000 XX 106,000 

Total XX 539,000 ' XX 505,000 ' XX 398,000 


"Revised. NA Not available. XX Not applicable. 


'Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 
OREGON: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 

Granite 7 212 $1,540 11 567 $4,340 
Traprock 132 ' 17,600 ' 122,000 ' 121 12,000 87,500 
Volcanic cinder and scoria 6 445 3,350 4 177 1,220 
Miscellaneous stone 71" 12,300 ' 84,900 ' 80 10,200 78,000 
Total XX 30,600 ` 211,000 ' XX 23,000 171,000 


‘Revised. XX Not applicable. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 3 
OREGON: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Use Quantity Value 
Construction: 
Coarse aggregate (+1'⁄ inch): 
Macadam W W 
Riprap and jetty stone 329 4,000 
Filter stone W W 
Other coarse aggregate 389 3,080 
Coarse aggregate, graded: 
Concrete aggregate, coarse 59 478 
Bituminous aggregate, coarse 299 3,030 
Bituminous surface-treatment aggregate 190 2,480 
Railroad ballast 196 1,720 
Other graded coarse aggregate 859 5,000 
Fine aggregate (-% inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal W W 
Screening, undesignated 153 646 
Other fine aggregate 543 4,370 
Coarse and fine aggregates: 
Graded road base or subbase 4,280 30,000 
Unpaved road surfacing W W 
Terrazzo and exposed aggregate W W 
Crusher run or fill or waste 55] 3,200 
Roofing granules W W 
Other coarse and fine aggregates 2,870 16,100 
Other construction materials 253 2,640 
Unspecified: 
Reported 4,850 40,100 
Estimated 6,200 48,000 
Total 23,000 171,000 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
*Reported and estimated production without a breakdown by end use. 
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Construction: 
Coarse aggregate (+1!⁄ inch)? 


TABLE 4 


OREGON: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


Coarse aggregate, graded“ 


Fine aggregate (-% inch)” 


Coarse and fine aggregates” 
Other construction materials 


Unspecified:' 
Reported 
Estimated 
Total 


(Thousand metric tons and thousand dollars) 


Districts 1 and 27 Districts 3 and 42 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value 
574 4,780 W w 146 817 
1,270 9,380 231 2,020 99 1,300 
659 5,020 w w 68 225 
7.040 45,700 W W 352 1,600 
51 207 202 2,440 -- -- 
987 7,510 1,350 8,920 2,520 23,700 
5,500 42,000 726 5,500 -- -- 
16,100 115,000 3,740 28,800 3,180 27,600 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 


Data are rounded to no more than three significant digits; may not add to totals shown. 


Districts 1 and 2, and 3 and 4 are combined to avoid disclosing company proprietary data. 


“Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 
“Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and 


other graded coarse aggregates. 


`Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregates. 


°Includes crusher run or fill or waste, graded road base or subbase, roofing granules, terrazzo and exposed aggregate, unpaved road surfacing, 
and other coarse and fine aggregates. 


"Reported and estimated production without a breakdown by end use. 
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TABLE 5 
OREGON: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate and concrete products 1,920 $20,000 $10.42 
Plaster and gunite sands 8 166 . 20.75 
Asphaltic concrete aggregates and other bituminous mixtures 985 8,100 8.22 
Road base and coverings 2,300 16,900 7.33 
Road stabilization (cement) 9 45 5.00 
Fill 292 1,510 5.15 
Snow and ice control 6 64 10.67 
Railroad ballast 24 167 6.96 
Other miscellaneous uses 329 2,310 7.03 
Unspecified: 
Reported 5,090 40,000 7.85 
Estimated 3,830 30,400 7.96 
Total or average 14,800 120,000 8.09 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Reported and estimated production without a breakdown by end use. 
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TABLE 6 


OREGON: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


Use 
Concrete aggregate and concrete products” 


Asphaltic concrete aggregates and road base materials? 


Fill 
Other miscellaneous uses" 
Unspecified:? 

Reported 

Estimated 

Total 


Concrete aggregate and concrete products? 


Asphaltic concrete aggregates and road base materials” 


Fill 
Other miscellaneous uses" 
Unspecified: 

Reported 

Estimated 


Total 
-- Zero. 


District 1 
Quantity Value 
927 9,350 
1,620 11,700 
188 1,020 
213 1,630 
4,810 37,800 
2,550 20,700 
10,300 82,200 
District 4 
Quantity Value 
200 2,800 
437 2,750 
18 56 
5 55 
59 481 
458 3,710 
1,180 9,850 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


?Includes plaster and gunite sands. 


*Includes road and other stabilization (cement). 
^Includes railroad ballast and snow and ice control. 


"Reported and estimated production without a breakdown by end use. 
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District 2 
Quantity Value 
381 4,220 
840 7,690 
9 40 
34 277 
192 1,610 
173 1,400 
1,630 15,200 
Unspecified districts 
Quantity Value 
14 30 
14 30 


District 3 
Quantity Value 
422 3,820 
401 2,890 
717 393 
108 582 
19 66 
642 4,640 
1,670 12,400 


Digitized by Gooqle 
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THE MINERAL INDUSTRY OF PENNSYLVANIA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Pennsylvania Bureau of Topographic and Geologic Survey for collecting information on all nonfuel minerals. 


In 2008, Pennsylvania’s nonfuel raw mineral production! 
was valued at $1.97 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was a $114 million, or 6.1%, increase 
from the $1.86 billion total value for 2007, which had increased 
by $124 million, or by 7.1%, from 2006 to 2007. Pennsylvania 
continued to rank 13th in the Nation in total nonfuel mineral 
production value and accounted for 2.8% of the U.S. total value. 
(The actual totals for 2006—08 are higher than those shown 
in table 1; tripoli data have been withheld to avoid disclosing 
company proprietary data.) 

Pennsylvania continues to be among the Nation’s leading 
producers of crushed stone and cement (portland and masonry). 
These three mineral commodities account for more than 85% 
of the State’s total nonfuel mineral industry value. Combined 
with the production value of construction sand and gravel and 
lime, the next two highest production values, these commodities 
made up 98.4% of Pennsylvania’s total nonfuel mineral industry 
value. 

The increase in Pennsylvania’s mineral production value was 
owing to an $183 million rise in the value of crushed stone, a 
more than 19% increase. Production quantity fell by 8.6% and 
the unit value rose by 30%. The value of lime also increased 
significantly, rising more than $13 million, or 11.7%. Industrial 
sand and gravel increased slightly less than $500,000. These 
increases were Offset by decreases in the production value of 
portland cement, construction sand and gravel, masonry cement, 
and dimension stone, in descending order of value. Portland 
cement decreased by $58 million, construction sand and 
gravel by $13.3 million, masonry cement by $6.5 million, and 
dimension stone by $5.2 million. The decreases in these values 
coincided with decreases in quantity produced of each. Smaller 
decreases took place in common clay, tripoli, and peat. 

Pennsylvania continued to rank second in the Nation in the 
quantity of crushed stone produced, third in portland cement 
production, and fourth of four tripoli-producing States. The State 
also remained seventh in the production of masonry cement and 
lime, 10th in peat sales, and 11th in common clay production. 
The State rose in rank from 13th to 12th in dimension 
stone production and from 21st to 19th in the production of 
construction sand and gravel. Pennsylvania dropped from 15th 
to 16th in industrial sand and gravel production. 

Producing exclusively industrial minerals and coal, 
Pennsylvania did not produce any primary metals from ores 


'The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 1, 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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mined in the State. In fact, the last metal-mining operation 

in the State closed more than 30 years ago. Metals that were 
produced in the State in 2008, principally steel, as well as 
ferroalloys, molybdenum, niobium, tantalum, titanium, tungsten, 
and zinc, were processed from materials acquired from other 
domestic and foreign sources. The State produced 5.8 million 
metric tons of raw steel in 2008, accounting for 6.3% of the 
U.S. total (American Iron and Steel Institute, 2009, p. 74). 
Additionally, Pennsylvania produced significant quantities of 
cadmium metal and finished iron oxide pigments, ranking first 
of three producing States and third of eight producing States, 
respectively. 

The Pennsylvania Bureau of Topographic and Geologic 
Survey, within the Pennsylvania Geological Survey? (PGS), 
provided the following narrative information. 

The PGS continued to be an active participant in the 
STATEMAP program. STATEMAP is a component of the 
congressionally mandated National Cooperative Geologic 
Mapping Program (NCGMP), through which the USGS 
distributes Federal funds to support geologic mapping 
efforts through a competitive funding process. The NCGMP 
has three primary components: (1) FEDMAP, which funds 
Federal geologic mapping projects, (2) STATEMAP, which 
is a matching-funds grant program with State geological 
surveys, and (3) EDMAP, a matching-funds grant program 
with universities that has a goal to train the next generation of 
geologic mappers. 

In 2008, digital maps of bedrock geology were produced 
under the STATEMAP program covering the following areas of 
Pennsylvania: the New Holland quadrangle, Lancaster County; 
the McAlevys Fort quadrangle, Huntingdon, Centre, and Mifflin 
Counties; the Newton Hamilton quadrangle, Huntingdon, 
Juniata, and Mifflin Counties; the Airville and Pennsylvania 
portion of the Fawn Grove quadrangles, Lancaster and York 
Counties; and a portion of the Philadelphia quadrangle, 
Montgomery and Philadelphia Counties. 

Digital maps of surficial geology were produced under 
the STATEMAP program covering the following areas: the 
Aldenville 7.5-minute quadrangle, Wayne County; the Clifford 
7.5-minute quadrangle, Susquehanna and Lackawanna Counties; 
the Damascus 7.5-minute quadrangle, Wayne County; the 
Forest City 7.5-minute quadrangle, Wayne, Susquehanna, and 
Lackawanna Counties; the Galilee 7.5-minute quadrangle, 
Wayne County; the Honesdale 7.5-minute quadrangle, Wayne 
County; the Pleasant View Summit 7.5-minute quadrangle, 
Luzerne, Lacakwanna, Carbon, and Monroe Counties; the 
Shickshinny 7.5-minute quadrangle, Columbia and Luzerne 
Counties; the Sterling 7.5-minute quadrangle, Wayne and 


John H. Barnes, P.G., Supervisory Geologist with the Pennsylvania 
Geological Survey, authored the text of the State mineral industry information 
provided by that State agency. 
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Lackawanna Counties; the Thornhurst 7.5-minute quadrangle, 
Monroe, Lackawanna, and Luzerne Counties; the Waymart 
7.5-minute quadrangle, Wayne and Lackawanna Counties; 

the Wayne County portion of the Narrowsburg 7.5-minute 
quadrangle; the Wayne County portion of the Newfoundland 
7.5-minute quadrangle; the Wayne County portion of the White 
Mills 7.5-minute quadrangle; the Wilkes-Barre East 7.5-minute 
quadrangle, Luzerne County; and the Wilkes-Barre West 
7.5-minute quadrangle, Luzerne County. 

In addition, PGS produced three new publications in 2008 
(Cuffey and others, 2008; Skema and others 2008a, p.102; 
Skema and others, 2008b, p.87). The Survey continued its 
program of making older publications available on the Internet 
in a digital format that can be read or downloaded at no charge. 
Such publications made available in 2008 included a map of 
Pennsylvania rock types, digital and geologic shaded-relief 
maps, a carbonate rock map, and a land-cover map (Clark, 1970; 
Berg and others, 1984; U.S.Geological Survey, 1999, 2000; 
Miles, 2008). 

More information regarding the geology, hydrology, mineral 
resources, and mining history of Pennsylvania, as well as a 
variety of PGS publications is available from the PGS. Much 
of this information, PGS contact information, and several 
educational series publications regarding both nonfuel and fuel 
minerals are available over the Internet at http://www.dcnr. 
state.pa.us/topogeo/. Complete information on obtaining all 
Pennsylvania Geological Survey publications can be found in 
the PGS listing of publications, which is online at http://www. 
dcnr.state.pa.us/topogeo/pub/lop.pdf. 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN PENNSYLVANIA"? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Cement: 

Masonry 384 

Portland 6,020 
Clays, common 742 
Gemstones, natural NA 
Lime 1,160 
Peat l 
Sand and gravel: 

Construction 18,400 

Industrial 696 
Stone: 

Crushed 113,000 

Dimension 63 ' 
Tripoli W 

Total XX 


2007 2008 
Value Quantity Value Quantity Value 
52,200 * 304 40,500 * 254 34,000 * 
599,000 * 5,660 568,000 * 5,150 510,000 * 
5,630 683 4,890 ' 640 4,840 
l NA l NA l 
115,000 1,100 112,000 1,130 126,000 
52 2 79 2 62 
126,000 18,300 143,000 15,800 129,000 
15,500 685 15,800 677 16,300 
807,000 ' 111,000 ' 960,000 ' 102,000 1,140,000 
16,200 ' 59 ' 16,200 ' 42 11,100 
W W W W W 
1,740,000 ' XX 1,860,000 ' XX 1,970,000 


"Estimated. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not applicable. 
"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
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Type 
Limestone” 
Dolomite 
Marble 
Granite 
Traprock 
Sandstone and quartzite 
Slate 
Miscellaneous stone 
Total 


TABLE 2 


PENNSYLVANIA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 
Number Quantity 
of (thousand Value 
quarries metric tons) (thousands) 
108 ' 61,100" $559,000 
16 11,800 93,100 
CN 4,540 ' 38,500 
9 7,210 56,900 
62 ' 15,300 ' 122,000 
28 ' 1.920 ' 16.300 
17° 9,260 ' 74,400 
XX 111,000 ' 960,000 


"Revised. XX Not applicable. -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes limestone-dolomite reported with no distinction between the two. 
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r 


r 


r 


r 


r 


r 


r 


Number 
of 
quarries 
123 
21 


2008 

Quantity 

(thousand 
metric tons) 
58,400 
12,000 
4,160 
6,350 
11,600 
1,520 
7,720 
102,000 


Value 
(thousands) 
$581,000 
113,000 
40,100 
215,000 
109,000 
16,100 
69,300 
1,140,000 
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TABLE 3 


PENNSYLVANIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1!⁄; inch): 
Macadam W W 
Riprap and jetty stone W W 
Filter stone 1,610 15,400 
Other coarse aggregate 1,440 13,800 
Coarse aggregate, graded: 
Concrete aggregate, coarse 4,040 35,800 
Bituminous aggregate, coarse 5,870 61,200 
Bituminous surface-treatment aggregate 1,400 15,100 
Railroad ballast 802 7,380 
Other graded coarse aggregate 6,580 56,400 
Fine aggregate (-* inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal 2,670 26,300 
Screening, undesignated W W 
Other fine aggregate 2,790 27,500 
Coarse and fine aggregates: 
Graded road base or subbase 8,950 71,600 
Unpaved road surfacing 630 6,990 
Terrazzo and exposed aggregate W W 
Crusher run or fill or waste 3,450 31,600 
Roofing granules W W 
Other coarse and fine aggregates 9,960 76,300 
Other construction materials 1,570 13,900 
Agricultural, limestone 611 5,220 
Chemical and metallurgical: 
Cement manufacture 4,540 58,400 
Lime manufacture 851 15,500 
Flux stone W W 
Chemical stone W W 
Sulfur oxide removal 784 6,400 
Special: 
Mine dusting or acid water treatment W W 
Asphalt fillers or extenders W W 
Whiting or whiting substitute W W 
Other fillers or extenders 261 2,580 
Other miscellaneous uses and specified uses not listed 760 16,900 
Unspecified: 
Reported 18,100 174,000 
Estimated 19,000 190,000 
Total 102,000 1,140,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
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TABLE 4 


PENNSYLVANIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT’ 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Construction: 

Coarse aggregate (t 17^ inch)’ W W W W 1,200 12,300 

Coarse aggregate, graded? 1,030 8,760 1,180 11,000 4,650 45,300 

Fine aggregate (-% inch)“ W W W W 1,090 9,440 

Coarse and fine aggregates" W W W W 4,570 38,400 

Other construction materials 43 381 -- -- 1,460 13,000 
Agricultural? W W W W W W 
Chemical and metallurgical' is x W W W W 
Special - z W W W W 
Other miscellaneous uses and specified uses not listed -- -- 104 2,210 607 13,500 
Unspecified: 

Reported 3,650 35,200 1,780 17,100 6,250 60,200 

Estimated 981 10,000 5,000 49,000 2,200 21,000 

Total 7,270 68,300 11,200 106,000 24,900 248,000 

District 4 
Quantity Value 

Construction: 

Coarse aggregate (+114 inch)” 2,400 24,200 

Coarse aggregate, graded” 11,900 111,000 

Fine aggregate (-% inch)’ 4,520 43,500 

Coarse and fine aggregates" 16,800 301,000 

Other construction materials 66 583 
Agricultural? W W 
Chemical and metallurgical’ 4,050 54,400 
Special W W 
Other miscellaneous uses and specified uses not listed 50 1,170 
Unspecified:? 

Reported 6,400 61,700 

Estimated 11,000 110,000 

Total 58,300 721,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 
*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, 


and other graded coarse aggregates. 


“Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregates. 


“Includes crusher run or fill or waste, graded road base or subbase, roofing granules, terrazzo and exposed aggregate, unpaved road surfacing, 


and other coarse and fine aggregates. 
“Includes limestone. 


"Includes cement and lime manufacture, chemical stone, flux stone, and sulfur oxide removal. 
‘Includes mine dusting or acid water treatment, asphalt fillers or extenders, whiting or whiting substitute, and other fillers or extenders. 
Reported and estimated production without a breakdown by end use. 
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TABLE 5 
PENNSYLVANIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


40.6 


BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 2,570 $25,000 $9.72 
Plaster and gunite sands 13 214 16.46 
Concrete products (blocks, bricks, pipe, decorative, etc.) 116 $603 5.20 
Asphaltic concrete aggregates and other bituminous mixtures 1,090 11,200 10.26 
Road base and coverings 1,660 14,100 8.51 
Fill 1,300 5,170 3.97 
Snow and ice control 201 1,410 7.02 
Roofing granules 4 62 15.50 
Other miscellaneous uses? 464 6,240 13.44 
Unspecified: 
Reported 1,570 12,900 8.22 
Estimated 6,790 52,400 7.72 
Total or average 15,800 129,000 8.19 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes railroad ballast. 


Reported and estimated production without a breakdown by end use. 


PENNSYLVANIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


TABLE 6 


BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


[Data are rounded to no more than three significant digits; may not add to totals shown. 


: Specified districts are combined to avoid disclosing company proprietary data. 


*Includes plaster and gunite sands. 
‘Includes railroad ballast and roofing granules. 


Reported and estimated production without a breakdown by end use. 


Value 
3,230 
6,150 

417 
W 
64 


3,650 
13,300 
26,800 


District 1 District 2 
Use Quantity Value Quantity 

Concrete aggregates and concrete products? 1,150 9,020 316 
Asphaltic concrete aggregates and road base materials 1,490 14,900 740 
Fill 55 277 169 
Snow and ice control 187 1,300 W 
Other miscellaneous uses* 162 2,860 4 
Unspecified:? 

Reported 127 1,040 452 

Estimated 1,100 8,490 1,720 

Total 4,270 37,900 3,400 

Unspecified districts 
Quantity Value 

Concrete aggregates and concrete products" l 6 
Asphaltic concrete aggregates and road base materials 3 29 
Fill 14 132 
Snow and ice control 4 32 
Other miscellaneous uses" 8 13 
Unspecified:” 

Reported -- -- 

Estimated -- -- 

Total 29 210 
W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 


Quantity 
1,240 
519 
1,060 


Districts 3 and 4? 
Value 


13,600 
4,270 
4,340 

W 


3,510 


8,220 
30,600 
64,500 
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THE MINERAL INDUSTRY OF PUERTO RICO AND THE 
ADMINISTERED ISLANDS! 


In 2008, Puerto Rico's nonfuel raw mineral production! was 
valued at $164 million, based upon annual U.S. Geological 
Survey (USGS) data. This was nearly a $59.4 million, or 57%, 
increase from the $105 million of 2007, which was up $20.5 
million, or by more than 24%, from 2006 to 2007. If ranked in 
comparison with the 50 States, Puerto Rico would rank 42d in 
total nonfuel mineral production value (up from 48th in 2007). 

Puerto Rico's leading nonfuel mineral commodity remained 
portland cement, followed by crushed stone, salt, lime, and 
common clay, in descending order of value. The value of 


portland cement decreased by more than 2% in 2008, coinciding 


with a significant decline in production. The Commonwealth’s 
increase in total mineral production value does not reflect the 
value of portland cement in order to avoid disclosing company 
proprietary data. In 2008, crushed stone increased in value 

by $60.7 million, a greater than 60% increase from the 2007 
production value. The quantity of crushed stone produced 
increased by 2.5 million metric tons (t), or nearly 19%. These 
significant increases in production value and quantity occurred 
along with a 35% increase in the unit value of the mineral 
commodity. Additionally, crushed stone value makes up 


"Data on nonfuel raw mineral production were reported from several of the 
Administered Islands to the USGS. Only aggregated crushed stone data for 
the island of Guam of the Pacific Island Possessions and the same for the U.S. 
Virgin Islands southeast of Puerto Rico are nonproprietary; these data appear in 
table 1. 

?The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


PUERTO RICO—2008 


98% of Puerto Rico's publishable nonfuel mineral value and 
together with the next leading commodity's value, salt, makes 
up 9994 of the Commonwealth's publishable nonfuel mineral 
value. Construction sand and gravel was produced in Puerto 
Rico, mainly for use as aggregate in concrete and concrete 
products, as road base materials, and as fill. The collection 
and compilation of production data for construction sand and 
gravel in Puerto Rico were discontinued by the U.S. Bureau 
of Mines (the Federal Government agency then responsible 
for collecting domestic raw nonfuel mineral production data) 
because of a substantially low rate of response to surveys by 
the industry (Sikich and Alonso, 1994). In 1995, the function 
of collecting mineral production data was transferred to the 
USGS. The USGS does not survey sand and gravel producers 
in Puerto Rico; construction sand and gravel operations on the 
map are based on the Mine Safety and Health Administration's 
data. There was no change observed in the production value or 
quantity of salt. In 2008, the significant production of portland 
cement in Puerto Rico would rank the Commonwealth 20th, if 
ranked in comparison with the 36 portland cement-producing 
States in the Nation. Puerto Rico would rank 31st out of 40 

in common clay and 27th of all the States in crushed stone, 
again, if compared with the producing States of each mineral 
commodity. 

Of the U.S. Administered Islands, only American Samoa, 
Guam, and the Virgin Islands have reported nonfuel mineral 
production data for 2008, and this was limited to crushed stone 
(table 1). 


Reference Cited 


Sikich, S.W., and Alonso, R.M., 1994, The mineral industries of Puerto Rico, 
Northern Marianas, Island Possessions, and Trust Territory, in Area reports— 
Domestic: U.S. Bureau of Mines Minerals Yearbook 1992, v. II, p. 465-473. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN THE COMMONWEALTH OF PUERTO RICO AND ISLANDS ADMINISTERED 


BY THE UNITED STATES? 


(Thousand metric tons and thousand dollars) 


Value 


W 

614 

2,250 

1,500 
79,700 ' 
84,100 ` 


W 
8,460 
W 


2006 2007 2008 
Mineral Quantity Quantity Value Quantity Value 

Puerto Rico: 

Cement, portland 1,550 1,390 W 1,300 W 

Clays, common 111 96 547 75 437 

Lime 11 11 2,250 11 998 

Salt 45 45 1,500 * 45 1,500 

Stone, crushed 12,900 ' 13,400 ' 100,000 ' 15,900 161,000 

Total XX XX 105,000 ' XX 164,000 
Administered Islands: 

American Samoa, stone, crushed, traprock W W W W W 

Guam, stone, crushed 900 329 3.760 325 3,780 

Virgin Islands, stone, crushed, limestone and traprock W W W W W 

Total XX XX 3,760 XX 3,780 


8,460 ' 


“Estimated. W Withheld to avoid disclosing company proprietary data; excluded from “Total.” XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Data are rounded to no more than three significant digits; may not add to totals shown. 
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THE MINERAL INDUSTRY OF RHODE ISLAND 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Rhode 
Island Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Rhode Island’s nonfuel raw mineral production! was 
valued at $51.2 million, based upon annual U.S. Geological 
Survey data. This was a $1.2 million, or 2.3%, decrease from the 
State’s total nonfuel mineral value for 2007, $52.4 million, which 
was up by $5.4 million, or more than 11%, from $47 million in 
2006. [Because data for industrial sand and gravel have been 
withheld (company proprietary data), the State’s actual total 
nonfuel mineral values for 2006—08 are higher than those reported 
in table 1.] 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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Construction sand and gravel and crushed stone accounted for 
64% and 35%, respectively, of Rhode Island’s mineral industry 
in 2008 that may be publically disclosed. Almost 56% of all 
construction sand and gravel produced in the State was used as 
asphaltic concrete aggregates and road base materials. This is 
the largest reported major use category by value and accounts 
for almost 26% of the State’s publishable nonfuel mineral 
production value. The next largest reported major use category 
by value for construction sand and gravel was for concrete 
aggregates and concrete products, accounting for nearly 25% 
of the State’s publishable nonfuel mineral production value. 
Additional data for crushed stone and construction sand and 
gravel are subdivided in tables 2, 3, and 4. 

In 2008, construction sand and gravel countered the State’s 
total decrease in production value with a $1.8 million, or 5.9%, 
increase in production value, in spite of an almost 14% decline 
in the quantity produced; however, both the production and the 
production value of crushed stone decreased, 16% and 14%, 
respectively. Gemstones, the value of which was estimated, 
continued to be mined in the State by hobbyists only. 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN RHODE ISLAND!'2 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Gemstones, natural NA l NA l NA ] 
Sand and gravel: 

Construction 2,430 25,800 2,410 31,200 2,080 33,000 

Industrial W W W W W W 
Stone, crushed 2,570 21,300 2,240 21,200 1,880 18,200 

Total XX 47,000 XX 52.400 ' XX 51,200 


NA Not available. W Withheld to avoid disclosing company proprietary data; excluded from "Total." XX Not applicable. 
"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
RHODE ISLAND: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Granite DN — --' -- -- -- 
Miscellaneous stone CN 2,240 $21,200 7 1,880 $18,200 


‘Revised. XX Not applicable. -- Zero. 


[Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 3 
RHODE ISLAND: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 

Construction, other W W 
Agricultural, limestone W W 
Unspecified, estimated" 1,200 11,000 
Total 1,880 18,200 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
I Data are rounded to no more than three significant digits; may not add to totals shown. 
?Reported and estimated production without a breakdown by end use. 
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TABLE 4 


RHODE ISLAND: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY’ 
Quantity 
(thousand 
Use metric tons) 
Concrete aggregate and concrete products’ 321 
Asphaltic concrete aggregates and road base materials 718 
Fill 138 
Snow and ice control 26 
Other miscellaneous uses 68 
Unspecified:? 
Reported l 
Estimated 806 
Total or average 2,080 


"Includes plaster and gunite sands. 
*Estimated production without a breakdown by end use. 


Value 


(thousands) 


$5,490 
8,100 
1,250 
710 
4,500 


20 
12,900 
33,000 


Unit 
value 

$17.11 
11.27 
9.02 
29.62 

66.18 


20.00 
15.98 
15.87 


"Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
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THE MINERAL INDUSTRY OF SOUTH CAROLINA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the South 
Carolina Geological Survey for collecting information on all nonfuel minerals. 


In 2008, South Carolina’s nonfuel raw mineral production! 
was valued at $639 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a $167 million, or a 20.7%, 
decrease from the State’s total nonfuel mineral value of $806 
million in 2007, which was up by $77 million, or 10.6%, from 
$729 million in 2006. South Carolina declined to 33d from 26th 
in rank among the 50 States in total nonfuel mineral production 
value from 2007 to 2008. [Because data for crude mica and 
crude vermiculite have been withheld (company proprietary 
data), the actual total value for the State 1s higher than that 
reported in table 1.] 

Construction minerals and materials constituted the majority 
of South Carolina’s nonfuel mineral production. In 2008, 
portland cement, by production value, remained the State’s 
leading nonfuel mineral commodity followed by crushed stone, 
construction sand and gravel, masonry cement, and industrial 
sand and gravel. These five mineral commodities accounted for 
almost 98% of the State’s total nonfuel mineral value. 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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Excluding crude mica and crude vermiculite (withheld— 
company proprietary data), South Carolina saw a decrease in 
every mineral commodity for both quantities produced and 
production value, except gemstones. [There was no decline 
in production value for gemstones and production figures are 
not available (table 1).] The three smallest decreases, as a 
percentage of the State’s total production value in 2008, were 
seen in industrial sand and gravel, dimension stone, and fire 
clays. The largest decreases were seen in three of the State’s 
leading nonfuel mineral commodities—portland cement, 
crushed stone, and masonry cement. 

In spite of the decreases in production and production values, 
South Carolina continued to rank first in the quantities of 
vermiculite produced. The only other vermiculite-producing 
State in 2008 was Virginia. South Carolina remained second 
in the production of kaolin clay and fourth in crude mica and 
fire clay. Nine States produced kaolin clay, five produced crude 
mica, and four produced fire clay in 2008. South Carolina rose 
from third to second in the production of masonry cement. 
The State decreased from eighth to ninth in the production of 
portland cement. 

Primary aluminum and raw steel also were produced in the 
State but from raw materials acquired from foreign and other 
domestic sources. In 2008, primary aluminum production 
remained virtually unchanged from that of 2007, and South 
Carolina remained seventh of 11 States. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN SOUTH CAROLINA"? 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Cement: 

Masonry 575 68,900 ° 491 60,100 ° 323 41,600 ° 

Portland 3,320 294,000 ° 3,680 355,000 ° 2,930 284,000 ° 
Clays: 

Common 992 4,250 826 3,990 ' 461 2,130 

Fire 60 348 37 83 29 66 

Kaolin 294 17,900 297 17,600 199 11,300 
Gemstones, natural NA ] NA l NA l 
Mica, crude W W W W W W 
Sand and gravel: 

Construction 10,900 51,100 10,300 * 56,500 ' 9,160 44,100 

Industrial 905 21,800 837 22,000 679 21,100 
Stone: 

Crushed 31,400 ' 270,000 ' 30,400 ' 290,000 ' 22,500 235,000 

Dimension 9 850 9 850 4 472 
Vermiculite W W W W W W 

Total XX 729,000 ' XX 806,000 ` XX 639,000 


“Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; excluded from “Total.” XX Not applicable. 
"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
SOUTH CAROLINA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone 5' 4,460 ' $39,000 ' 5 2,830 $28,200 
Calcareous marl 3 4,000 ' 24,300 ' 3 3.500 19,700 
Granite 23 21,300 220,000 23 15,800 181,000 
Miscellaneous stone l 622 6,840 l 370 5,280 
Total XX 30,400 ' 290,000 ' XX 22,500 235,000 


"Revised. XX Not applicable. 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 3 


SOUTH CAROLINA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use m Quantity Value 
Construction: 
Coarse aggregate (+17 inch): 
Macadam W W 
Riprap and jetty stone W W 
Filter stone W W 
Other coarse aggregate 227 4,540 
Coarse aggregate, graded: 
Concrete aggregate, coarse W W 
Bituminous aggregate, coarse W W 
Railroad ballast W W 
Other graded coarse aggregate 2,500 40,100 
Fine aggregate (-% inch): 
Stone sand, concrete W W 
Stone sand, bituminous mix or seal W W 
Screening, undesignated W W 
Other fine aggregate 2,280 29,400 
Coarse and fine aggregates: 
Graded road base or subbase W W 
Crusher run or fill or waste 349 2,310 
Other coarse and fine aggregates 2,710 27,400 
Chemical and metallurgical, cement manufacture 3,500 19,700 
Unspecified: 
Reported 8,060 81,600 
Estimated 992 10,000 
Total 22,500 235,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
Data are rounded to no more than three significant digits; may not add to totals shown. 
: Reported and estimated production without a breakdown by end use. 


TABLE 4 
SOUTH CAROLINA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Construction: 

Coarse aggregate (177 inch) W W W W W W 

Coarse aggregate, graded" W W W W W W 

Fine aggregate (LZ inch) W W W W W W 

Coarse and fine aggregate" W W W W 784 7,930 
Chemical and metallurgical? -- -- W W W W 
Unspecified:' 

Reported 3,190 32,800 953 9,450 3,910 39,300 

Estimated -- -- 40 310 952 9,900 

Total 8,250 91,600 5,580 53,900 8,710 89,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 

?Includes bituminous aggregate (coarse), concrete aggregate (coarse), railroad ballast, and other graded coarse aggregate. 
“Includes screening (undesignated), stone sand (concrete), stone sand (bituminous mix or seal), and other fine aggregates. 
“Includes crusher run or fill or waste, graded road base or subbase, and other coarse and fine aggregates. 

“Includes cement manufacture. 

"Reported and estimated production without a breakdown by end use. 
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TABLE 5 


SOUTH CAROLINA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand)? 3,370 $15,900 $4.70 
Concrete products (blocks, bricks, pipe, decorative, etc.) 123 715 5.81 
Asphaltic concrete aggregates and road base materials” 297 1,550 5.23 
Fill 908 1,980 2.18 
Snow and ice control l 10 10.00 
Golf course 78 706 9.05 
Other miscellaneous uses 54 430 7.96 
Unspecified:* 
Reported 2,090 12,000 5.71 
Estimated 2,240 10,900 4.85 
Total or average 9,160 44,100 4.81 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes plaster and gunite sands. 
*Includes road and other stabilization (cement). 


“Reported and estimated production without a breakdown by end use. 


TABLE 6 


SOUTH CAROLINA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District 1 

Use Quantity Value 

Concrete aggregate and concrete products" U  — 220 1,390 

Fill 8 90 

Other miscellaneous uses I =Z oZ o 64 458 
Unspecified: II I T 000000000000 

Reported e = 

Estimated — © 62 298 

“Tol — 353 2,240 

-- Zero. 


District 2 District 3 
. Quantity Value Quantity Value 
1,510 6,190 1,760 8,980 
171 365 729 1,520 
95 584 271 1,660 
-- -- 2,090 12,000 
1,400 6,780 778 3,780 


3,180 13,900 5,630 27,900 


Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes asphaltic concrete aggregates, plaster and gunite sands, road and other stabilization (cement) and road base materials. 


*Includes golf course and snow and ice control. 
*Reported and estimated production without a breakdown by end use. 
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THe MINERAL INDUSTRY OF SOUTH DAKOTA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the South 
Dakota Geological Survey for collecting information on all nonfuel minerals. 


In 2008, South Dakota’s nonfuel raw mineral production! 
was valued at $246 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a $16 million, or 6%, decrease 
from the State’s total nonfuel mineral production value for 
2007, which had increased by $29 million from 2006 to 2007. 
The State continued to be 39th in rank among the 50 States in 
total nonfuel mineral production. On a per-capita-basis, the 
State ranked 13th in the Nation in its mineral industry's value of 
nonfuel mineral production; with a population of about 805,000, 
the value of production was about $305 per capita. 

Portland cement production, by value, continued to be South 
Dakota's leading nonfuel mineral commodity in 2008, after 
having surpassed gold in 2002; prior to 2002, gold had been the 
State's leading mineral commodity for more than 4 decades. 
Portland cement was followed (in descending order of value) 
by gold, construction sand and gravel, crushed stone, dimension 
stone, and lime. The State's production of construction 
materials, which mainly included (in descending order of value) 
portland cement, construction sand and gravel, crushed stone, 
dimension stone, common clays, and gypsum, accounted for 
73% of the State's total nonfuel mineral production value. 

In 2008, iron ore and gold had the largest percentage 
increases in production value of all the State's nonfuel mineral 
commodities. Smaller increases took place in the production 
values of lime, common clays, and mica (descending order of 
value). The most significant decrease in production value was in 
portland cement, followed by smaller decreases in construction 
sand and gravel, crushed stone, dimension stone, and feldspar. 
The production value of crude gypsum and gemstones were the 
same as that of 2007. 

In 2008, South Dakota rose in rank to first from second of five 
mica-producing States, remained third in iron ore production, 
while it decreased in rank to 7th from 6th of 11 gold-producing 
States. 

The following narrative information was provided by 
the South Dakota Department of Environment and Natural 
Resources (DENR) in cooperation with DENR Geological 
Survey Program. Production data in the text that follows are 
those reported by the DENR Minerals and Mining Program 


'The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of June 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

"The DENR Minerals and Mining Program in cooperation with DENR 
Geological Survey Program provided information. E.H. Holm, M. Lees, and 
T. Cline, Jr., Natural Resources Project Engineer, Senior Hydrologist, and 
Environmental Project Scientist, respectively, with the Minerals and Mining 
Program, jointly authored the text of information provided by that program. 
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(MMP) and are based upon MMP surveys and estimates. Data 
may differ from some production figures reported to the USGS. 


Exploration and Permitting Activities 


In 2008, there were a total of 505 active mine licenses issued 
to companies and individuals. An operator must obtain a license 
to mine for sand and gravel, pegmatite minerals, materials used 
in the process of making cement or lime, and rock to be crushed 
and used in construction. There were also mine permits that 
covered mining for bentonite, dimension stone, placer gold, and 
slate. Other minerals produced in the State in smaller amounts 
were agricultural lime, gypsum, iron ore, mica schist, pegmatite 
minerals (feldspar, mica, rose quartz), shale, and slate. 

The number of gold exploration activities in 2008 decreased 
as compared with the previous years. Wharf Resources (USA) 
Inc. drilled 77 exploration holes at its mine near Lead in 
Lawrence County. Six principal producers of gold held 11 mine 
permits. Wharf, the only gold mine still actively mining in 
South Dakota, held four of the permits. No new mine permits 
were issued to large-scale gold operations in 2008. However, 
Wharf constructed a fifth leach pad in late summer and fall 
to hold additional ore from the American Eagle Pit in Lead 
City. The New leach pad will allow Wharf to continue mining 
through 2012. Two small placer (a prospecting club and an 
individual) operations reported exploration activities in the 
State. In June, Cappella Resources Ltd. was issued a permit for 
gold exploration near the South Dakota and Wyoming border in 
Lawrence County. 


Commodity Review 
Industrial Minerals 


Limestone.—Limestone was produced in the Black Hills 
of western South Dakota with a reported production of 3.2 
million metric tons (Mt). Limestone was used primarily in the 
production of cement and for construction projects. 

Sand and Gravel, Construction, and Stone, Crushed.— 
Sand and gravel remained the major nonmetallic mineral 
commodity produced during 2008. Based upon data compiled 
by the MMP, 12.2 Mt of sand and gravel was produced in 
2008. Sand and gravel was produced throughout the State and 
was used mainly for road construction. There was 3.2 Mt of 
quartzite produced and quarried from locations in southeastern 
South Dakota. Most of the quartzite was crushed and used in 
construction or for railroad ballast. Some larger blocks were 
used for riprap and occasionally for decorative purposes. 

Stone, Dimension.—Dimension stone was mined by Dakota 
Granite Co. and Cold Spring Granite Co. from quarries near 
Milbank in northeastern South Dakota. Owing to its beauty and 
distinctive red color, the “mahogany” granite is used primarily 


44.] 


for monuments and building construction, and a considerable 
amount goes to international markets. 


Metals 


Gold and Silver.—Gold remained one of the leading mineral 
commodities in the State. Gold production and its value both 
increased in 2008. Wharf Resources Inc. production was 1,900 
kilograms (kg) of gold, a slight increase compared with that 
of 2007 (Department of Environment and Natural Resources, 
2009, p. 1—13). The average price of gold in 2008 was $871.96 
per troy ounce, yielding a gross value of $53 million, a 32% 
increase from the 2007 gross value of $40 million. Wharf 
was the only company to report silver production, which is 
a byproduct of the gold recovery process. In 2008, Wharf 
recovered a total of 7,000 kg of silver. The average price of 
silver was $14.99 per troy ounce, with a value of $3.4 million. 
This is an increase from the 4,200 kg and $1.8 million reported 
in 2007 (Department of Environment and Natural Resources, 
2009, p. 1-13). 


Mineral Fuels and Related Materials 


Uranium.—In 2008, Powertech Uranium, Corporation 
(USA) Inc. drilled 20 exploration holes in Custer and Fall River 
Counties and planned to close this initial uranium exploration 
permit 1n 2009. Powertech submitted an application for a second 
30—hole uranium exploration permit for the same area, which 
was approved by the Board of Minerals and Environment in 
November. 

In August, Powertech submitted a request for special, 
exceptional, critical, or unique determination, for a proposed in 
situ uranium mine in Custer and Fall River Counties. This is the 
first step in the process to obtain a large-scale mining permit. In 
December, the DENR determined that the area was not eligible 
for inclusion on the preliminary list of special, exceptional, 
critical, or unique lands. In late 2008, the Oglala Sioux Tribe, 
Defenders of the Black Hills, and two individuals filed petitions 
to declare the area special, exceptional, critical, and unique. 

The Board of Minerals and Environmental held a hearing in 
February 2009 to consider the petitions and the final decision 
was pending. Powertech collected archaeological, baseline water 
quality, soil, vegetation, and wildlife data in preparation for the 
permits. These data were needed for its proposed in situ uranium 


leach mining operations. The company submitted one permit 
application to the U.S. Environmental Protection Agency (EPA) 
for underground injection control (UIC) and one permit to the 
Nuclear Regulatory Commission for a source materials license. 
Permit applications for a UIC permit and a large-scale mine 
permit are pending. After being initially adopted in 2007 by the 
Board of Minerals and Environment, revision was made to the 
in situ leach mining regulations in 2008 to clarify timing and 
application completeness issues. Revision was also made to the 
State's UIC regulations to cover in situ leach mining operations 
and the regulations for capping, sealing, and plugging uranium 
and other mineral exploration test holes. 


Environmental Issues and Mine Reclamation 


The EPA continued acid water treatment at the Gilt Edge 
Superfund site located at Lead, Lawrence County. A total of 590 
million liters were treated and discharged in 2008, with plans 
to continue this water treatment in 2009. A feasibility study 
outlining reclamation options for the site was completed. 

In April, Wharf Resources was issued a notice of violation and 
order by the DENR for violations of its surface water discharge 
and mine permits. The violations were a result of discharges 
from its biotreatment facility. Wharf was required to upgrade its 
water treatment system, evaluate and clean up short stretches of 
two creeks below the mine, and pay a $149,300 penalty. 

In 2008, work continued to convert the Homestake 
underground mine in Lead City to a deep underground science 
and engineering laboratory. Crews refurbished the mine 
infrastructure and began pumping out water that has been filling 
the mine since it was closed in 2001. It was expected that the 
water will be pumped down to the 1,500 meters (m) level by 
the spring 2009. Physics experiments can begin in an interim 
lab at that level later in the year. Additional water needs to be 
pumped and funding from the National Science Foundation 
needs to be obtained before a deep underground laboratory can 
be established at the 2,300 m level of the mine. 


Reference Cited 


South Dakota Department of Environment and Natural Resources, Minerals and 
Mining Program, 2009, Summary of the mining industry in South Dakota 
2008: Pierre, SD, South Dakota Department of Environment and Natural 
Resources, May, 30 p. (Accessed December 16, 2010, at http://denr.sd.gov/ 
des/mm/documents/Goldrpt08a.pdf.) 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN SOUTH DAKOTA!” 


(Thousand metric tons and thousand dollars) 


Mineral 

Clays, common 

Sand and gravel, construction 

Stone, crushed 

Combined values of cement (portland), feldspar, 
gemstones (natural), gold, gypsum (crude), iron ore 
(usable shipped), lime, mica (crude), stone 
(dimension granite), and values indicated by symbol W 


Total 


mue ECO 
Quantity Value Quantity Value 
176 W 151 W 
16,500 60,000 13,900 50,500 
6,760 ' 43,800 ' 5,430 ' 36,600 ` 
XX 129,000 XX 175,000 
XX 232,000 * XX 262,000 ' 


Quantity 
155 


12,300 
5,390 


XX 
XX 


'Revised. W Withheld to avoid disclosing company proprietary data. Withheld values included in *Combined values" data. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
SOUTH DAKOTA: CRUSHED STONE SOLD OR USED, BY TYPE’ 


2007 2008 

Number Quantity Number Quantity 

of (thousand Value of (thousand 
quarries metric tons) (thousands) ` quarries metric tons) 
Limestone 4 2,900 ' $15,500 4 2,830 
Granite 2: 562 ' 4,100 2 438 
Sandstone & quartzite 3 1,970 17,000 3 2,120 
Slate l l 7 l 8 
. Total XX 5,430 ' 36,600 XX 5,390 


"Revised. XX Not applicable. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
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Value 
(thousands) 
$12,800 
2,170 
19,300 
43 
34,300 


2 — 


Value 
W 
47,100 
34,300 


164,000 
246,000 


44.3 


TABLE 3 
SOUTH DAKOTA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 

Construction: 
Coarse aggregate (+1 inch), other W W 
Coarse aggregate, graded, other W W 
Fine aggregate (-7s inch), other W W 
Coarse and fine aggregates, other W W 
Chemical and metallurgical, cement manufacture (2) (2) 

Unspecified:” 
Reported 2,600 16,200 
Estimated 2,200 12,000 
Total 5,390 34,300 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 

"Data are rounded to no more than three significant digits; may not add to totals shown. 
*Withheld to avoid disclosing company proprietary data; included with “Unspecified: Reported.” 
š Reported and estimated production without a breakdown by end use. 


TABLE 4 
SOUTH DAKOTA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT"? 


(Thousand metric tons and thousand dollars) 


District 1 District 3 District 4 
Use Quantity Value Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+1% inch). = "E W W Es id 

Coarse aggregate, graded" Se Ss W W = ES 

Fine aggregate (-% inch)? = Es W W = em 
~ Coarse and fine aggregate’ | mE EM Se e W W Se A" 
Chemical and metallurgical' (8) (8) es = ie - 
Unspecified:" 

Reported 1,600 6,100 -- -- 993 10,100 

Estimated 1,200 6,800 -- -- 929 4,900 


Total 2,830 12,900 633 6,450 1,920 15,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

"No production for District 2. 

?Includes other coarse aggregate. 

^Includes other graded coarse aggregate. 

"Includes other fine aggregate. 

Includes other coarse and fine aggregates. 

"Includes cement manufacture. 

*Withheld to avoid disclosing company proprietary data; included with “Unspecified: Reported.” 
"Reported and estimated production without a breakdown by end use. 
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TABLE 5 
SOUTH DAKOTA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value 
Use metric tons) (thousands) 
Concrete aggregate and concrete products” 877 $4,160 
Plaster and gunite sands 48 399 
Asphaltic concrete aggregates and other bituminous mixtures 326 1,950 
Road base and coverings” 3,480 10,800 
Fill 108 202 
Snow and ice control 11 35 
Other miscellaneous uses 122 1,320 
Unspecified: 
Reported 1,100 4,720 
Estimated 6,200 23,400 
Total or average 12,300 47,100 


"Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
“Includes plaster and gunite sands. 

*Includes road and other stabilization (lime). 

“Reported and estimated production without a breakdown by end use. 


TABLE 6 
SOUTH DAKOTA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 

Use Quantity Value Quantity Value 
Asphaltic concrete aggregates and road base materials? 122 562 322 752 
Fill (3) (3) 4 8 
Snow and ice control (3) 3 2 8 
Other miscellaneous uses 37 386 139 664 

Unspecified:° 

Reported 239 883 -- -- 
Estimated 2,270 8,490 1,330 5,200 
Total 2,660 10,300 1,800 6,630 

District 4 Unspecified districts 

Quantity Value Quantity Value 
Asphaltic concrete aggregates and road base materials 2,680 9,500 28] 893 
Fill 68 111 -- -- 
Snow and ice control W W -- -- 
Other miscellaneous uses 872 4.780 Ss = 

Unspecified: 

Reported 579 2,810 6 11 
Estimated 1,380 5,160 -- -- 
Total m 5,570 22400 287 904 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses." -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes road and other stabilization (lime). 


?Less than % unit. 


“Includes concrete aggregates, concrete products, and plaster and gunite sands. 


"Reported and estimated production without a breakdown by end use. 
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Unit 
value 
$4.75 
8.31 
5.99 
3.11 
1.87 
3.18 
10.79 
4.31 
3.78 
3.84 
District 3 
Quantity Value 

405 1,070 

36 83 

w w 

6 75 

272 1,020 

1,230 4,600 

1,950 6,840 
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THE MINERAL INDUSTRY OF TENNESSEE 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Tennessee Department of Environment and Conservation, Division of Geology, for collecting information on all nonfuel 


minerals. 


In 2008, Tennessee’s nonfuel raw mineral production! was 
valued at $856 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a $134 million, or 13.5%, 
decrease from the State’s total nonfuel mineral production value 
for 2007, following a $126 million, or 14.5%, increase from 
2006 to 2007. Tennessee ranked 26th among the 50 States in 
total nonfuel mineral production value and accounted for 1.2% 
of the U.S. total. 

Crushed stone remained the leading nonfuel mineral 
commodity by production value in Tennessee's mineral 
industry, followed by portland cement, zinc, construction and 
industrial sand and gravel, and lime, in descending order of 
value. These six mineral commodities accounted for 95% of the 
State's total 2008 raw nonfuel mineral production value, with 
crushed stone alone making up nearly 54% of the total. The 
mineral commodities whose values increased were led by zinc, 
construction sand and gravel, and lime, in order of decreasing 
change. Construction sand and gravel increased by 1.57 million, 
with a 9.7% increase in unit value, despite a 6% decrease in 
quantity produced. Zinc and lime data were withheld—company 
proprietary data. Smaller increases took place in the values of 
cadmium in zinc concentrates and industrial sand and gravel. 

Crushed stone, though it 1s the State's leading commodity 
by production value, experienced a decrease in value, down 
by $98 million, despite a 1396 increase in its unit price. With a 
2796 decrease in quantity produced, the quantity was equal to 
17.1 million metric tons (Mt). In 2008, significant decreases in 
the production values took place in the mineral commodities 
of dimension stone, masonry cement, and natural gemstones, 
followed by the decreases in common clays, portland cement, 
and salt. Smaller, yet significant, decrease took placed in ball 
clay, which declined by $4.73 million. 

Tennessee remained the Nation's leading producer of ball clay 
and natural gemstones (gemstones based upon value), as well 
as eighth in fuller's earth clay and 16th in lime production. In 
2008, Tennessee produced 59% of the Nation's total ball clay 
production. The State rose in rank from fourth to second in both 
zinc and cadmium in zinc concentrate production. Additionally, 
Tennessee ranked second of three producing States in quantity 
of cadmium metal produced. The State dropped in rank from 
15th to 16th in masonry cement production, from 14th to 15th in 
salt production, and from 10th to 11th in quantity of industrial 
sand and gravel produced. Furthermore, the State dropped from 


'The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 1, 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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10th to 15th of 50 producing States in the production of crushed 
stone. Aluminum and raw steel were produced in Tennessee in 
2008 but were processed from materials obtained from other 
domestic and foreign sources. The State continued to rank 
eighth in the production of primary aluminum. 

The Tennessee Division of Geology’ TDG) provided the 
following narrative information. Data and information in the 
text are those reported by the TDG, based upon its own surveys 
and estimates. 

Based on review of the Tennessee Division of Water Pollution 
Control, Mining Section, National Pollutant Discharge 
Elimination System Database, there were approximately 329 
active permits for nonfuel mineral operations in 82 counties 
across the State. The active permits represent both quarry and 
plant sites, some of which may not have had any production 
during 2008. Overall, there was a small change in the State's 
nonfuel mineral industry compared with that of 2007, except for 
the start of production and subsequent temporary closing of the 
zinc mines located in middle and east Tennessee. 


Commodity Review 
Industrial Minerals 


Clay and Shale.— Ball clay and kaolin were mined from 
the Eocene-age Claiborne and Wilcox Formations in Carroll, 
Gibson, Henry, and Weakly Counties, northwest Tennessee. 
Companies operating in the State were Boral Bricks Inc., H. C. 
Spinks Clay Company Inc. (owned by Franklin Minerals Inc.), 
Kentucky-Tennessee Clay Co. (a member of IMERYS Minerals 
Ltd.), Old Hickory Clay Co., and United Clays Inc. (owned 
by Unimin Corp.). Fuller's earth (montmorillonite) was mined 
in Hardeman County by Moltan Co. and in Henry County by 
American Colloid Co. 

General Shale Brick Inc. (the U.S. subsidiary of Wienerberger 
AG located in Vienna, Austria), the nation's largest brick 
manufacturer, based in Johnson City, TN, operated nine shale 
mines in Anderson, Knox, Rhea, Sullivan, and Washington 
Counties in east Tennessee to supply its brick production plants. 
General Shale Brick Inc. closed a mine site in Carter County but 
opened the Kitty Hollow and Spring City shale mines in Rhea 
County. The new mines in Rhea County required a $30 million 
investment and were expected to raise the county's tax base 
(Kirchner, 2008). 

Gemstones.—The freshwater pearl was designated the 
official Tennessee State Gem in 1979. There were no changes in 
the industry in 2008. The American Pearl Co. in Benton County 
operated the only freshwater pearl farm in North America. 


?Peter Lemiszki, Chief Geologist with the Tennessee Division of Geology in 
Knoxville authored the text of the State mineral industry information provided 
by that agency. 
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American Shell Co., Tennessee Shell Co., and The American 
Pearl Co. exported mollusk shells from the Tennessee River to 
pearl-producing countries. Approximately 90% of all cultured 
pearls begin with a mother-of-pearl nucleus taken from the shell 
of a Tennessee mussel. 

Sand and Gravel, Construction.—There were 86 
construction sand and gravel operations in 29 counties managed 
by 52 different companies and 2 county highway departments in 
Tennessee in 2008. Companies operating at least five sites were: 
Ford Construction Co., Memphis Stone and Gravel Co., and 
Standard Construction Co. located in District 1 (west Tennessee) 
and American Sand Company, LLC. located in District 2 
(middle Tennessee). 

Sand and Gravel, Industrial.—Industrial sand was mined 
in Hawkins County by Short Mountain Silica Co., and a new 
site was permitted by Berry Hills Corp. Unimin Corp. operated 
two industrial sand mines in Benton and Carroll Counties, and 
Teague Transports, LLC. operated one mine in Madison County. 

Stone, Crushed, and Stone, Dimension.—There were 153 
permitted crushed stone industry operations in 2008. Dolomite 
and limestone were produced at approximately 150 quarries 
and underground mines located primarily in District 2 (middle 
Tennessee) and District 3 (east Tennessee). Three quarries in 
Johnson County produced either crushed granite or quartzite. 
The top three producers were Vulcan Materials Co., Rogers 
Group Inc., and Aggregates USA, LLC. (formerly Rinker 
Materials). 

The Ordovician-age Holston Limestone was quarried for 
dimension marble in Blount, Knox, and Loudon Counties by 
the Tennessee Marble Co. and Tennessee Marble Products Co. 
Six companies operated six dimension sandstone quarries in 
the Pennsylvanian-age Crab Orchard Sandstone in Bledsoe, 
Cumberland, Morgan, and Rhea Counties. 

Other Industrial Minerals.—Synthetic gypsum was 
produced from Tennessee Valley Authority byproducts at the 
Allied Custom Gypsum plant in Stewart County. Lime plants 
operated by Abitibi Bowater Inc. in McMinn County produced 
high calcium quicklime, for captive consumption only. In 
February, Carmeuse North America and Oglebay Norton Co. 
finalized an agreement under which Carmeuse acquired Oglebay 
Norton (Carmeuse Lime & Stone, 2008). The new combined 
company was renamed Carmeuse Lime & Stone’s. Carmeuse 
Lime & Stone’s Tennessee-Luttrell plant located in Union 
County produced calcium quicklime and hydrated lime. 


Metals 


Zinc.— The zinc mining industry in Tennessee was just 
starting its revival under the ownership of Strategic Resource 
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Acquisition Corp. and East Tennessee Zinc Company (parent 
company Glencore International) when the economic recession 
forced the halt to production at mines located in the middle and 
east Tennessee zinc mining districts. 

The East Tennessee Zinc Company in December 2008 
announced plans to place on care-and-maintenance status the 
Coy and Young Mines in Jefferson County and the Immel Mine 
in Knox County, which led to the layoff of approximately 300 
employees (Jost, 2008). In October 2008, Strategic Resource 
Acquisition Corp. announced that the credit crisis and falling 
zinc prices forced the company to reduce its Gordonsville zinc 
mine operation to temporary care-and-maintenance status and 
to stop the planned startup of the Cumberland and Elmwood 
Mines, all located in Smith County (Vaporean, 2008). 

Nyrstar, the owner of the zinc smelting and alloying plant 
in Clarksville (Montgomery County) responded rapidly to 
the downturn in zinc demand toward the end of 2008 and 
announced a 40% reduction in refined zinc production at the 
plant (Nyrstar N.V., 2008, p.140). 

Horsehead Holding Corp. (a leading U.S. producer of zinc 
metal and zinc oxide) announced in January that its wholly 
owned subsidiary (Horsehead Corp.) started up a second Waelz 
kiln at its Roane County location, which would double the 
plant’s current electric arc furnace dust processing capacity at 
that location (Horsehead Corp., 2008). 
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TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN TENNESSEE”? 


Mineral 
Clays: 
Ball 
Common 
Kaolin 
Sand and gravel: 
Construction 
Industrial 
Stone: 
Crushed 
Dimension 
Combined values of cadmium [byproduct from zinc 
concentrates (2007-08), cement, clays [fuller's earth, 
kaolin (2006)], gemstones (natural), lime, salt, stone 
(dimension marble), zinc (2007—08), and values 
indicated by symbol W 
Total 


‘Revised. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. XX Not applicable. -- Zero. 


(Thousand metric tons and thousand dollars) 


2006 
Quantity Value 

713 30,800 
231 1,530 
W W 
8,500 57,900 
1,010 29,300 

65,800 ' 525,000 ' 
W W 

XX 220,000 ' 

XX 864,000 ' 


2007 
Quantity Value 
677 30,600 
199 1,360 
7,310 ' 52,200 ' 
1,070 32,400 
63,400 ` 559,000 ' 
W W 
XX 315,000 ' 
XX 990,000 ' 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
“Data are rounded to no more than three significant digits: mav not add to totals shown. 


TABLE 2 


TENNESSEE: CRUSHED STONE SOLD OR USED, BY TYPE! 


Number 


Type quarries metric tons)” (thousands) ` 
Limestone? 122 ' 61,600 $542,000 
Granite d ss -- 
Sandstone & quartzite qus 1,430 14,600 
Miscellaneous stone l 368 1,730 
Total XX 63,400 559,000 


‘Revised. XX Not applicable. -- Zero. 


2007 


Quantity 


(thousand Value 


2008 

Number Quantity 

of (thousand 
quarries metric tons) 
118 44,600 
7 1,150 
1 454 
XX 46,200 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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46,200 
6 


XX 


XX 


Value 
(thousands) 
$445,000 
13,500 
2,380 
461,000 


2008 


Value 


Quantity 


25,900 
1,090 


53,700 
32,800 


461,000 
1,820 


280,000 


856,000 
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TENNESSEE: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Use Quantity Value 
Construction: 
Coarse aggregate (-1' inch): 
Macadam W W 
Riprap and jetty stone 373 4,360 
Filter stone 185 1,590 
Other coarse aggregate 1,290 13,900 
Coarse aggregate, graded: 
Concrete aggregate, coarse 403 3,070 
Bituminous aggregate, coarse 1,110 11,300 
Bituminous surface-treatment aggregate W W 
Railroad ballast W W 
Other graded coarse aggregate 11,200 129,000 
Fine aggregate (-75 inch): 
Stone sand, concrete 694 8,880 
Stone sand, bituminous mix or seal W W 
Screening, undesignated 271 2,650 
Other fine aggregate 2,570 31,900 
Coarse and fine aggregates: 
Graded road base or subbase 1,220 8,420 
Unpaved road surfacing W W 
Crusher run or fill or waste 821 5,670 
Other coarse and fine aggregates 12,000 107,000 
Other construction materials 230 2,130 
Agricultural: 
Limestone 431 5,750 
Poultry grit and mineral food W W 
Chemical and metallurgical: 
Cement manufacture W W 
Flux stone W W 
Glass manufacture W W 
Sulfur oxide removal W W 
Special, other fillers or extenders W W 
Other miscellaneous uses and specified uses not listed 5 17 
Unspecified:? 
Reported 6,790 66,600 
Estimated 3,800 39,000 
Total 46,200 461,000 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 
*Reported and estimated production without a breakdown by end use. 
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TABLE 4 


TENNESSEE: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 


Quantity 


Construction: 
Coarse aggregate (+1% inch) 
Coarse aggregate, graded" 
Fine aggregate LZ inch) 


zz zz 


Coarse and fine aggregate" 
Other construction materials -- 
Agricultural? W 


Chemical and metallurgical `. - 


Special T 


Other miscellaneous uses -- 
Unspecified:? 
Reported 

Estimated -- 
Total 3,240 
W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 


Value 


5,220 


36,100 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and 


other graded coarse aggregates. 


“Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregates. 
"Includes crusher run or fill or waste, graded road base or subbase, unpaved road surfacing, and other coarse and fine aggregates. 


“Includes limestone and poultry grit and mineral food. 

Includes cement and glass manufacture, flux stone, and sulfur oxide removal. 
‘Includes other fillers or extenders. 

Reported and estimated production without a breakdown by end use. 


TABLE 5 
TENNESSEE: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY ' 
Quantity 
(thousand Value 
Use metric tons) (thousands) 
Concrete aggregate and concrete products” 1,360 $12,300 
Asphaltic concrete aggregates and road base materials 445 2,070 
Fill 172 1,940 
Other miscellaneous uses 8] 1,370 
Unspecified:° 
Reported 1,690 11,600 
Estimated aM 3,120 24,400 
Total or average 6,860 53,700 


Unit 

value 
$9.07 
4.64 
11.30 
16.85 


6.89 
7.83 


7.83 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes plaster and gunite sands. 
: Reported and estimated production without a breakdown by end use. 
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District 2 District 3 
Quantity Vale —— Quantity Value 

992 9,430 W W 
5,730 61800 W W 
1,660 19,500 W W 
8,830 72,700 W W 
228 2,130 2 6 
452 6,580 W W 
W W W W 
W W -- -- 
-- -- 5 17 
4,250 43,200 2,050 18,100 
3,100 31,000 772 7,800 
26,700 257,000 16,300 168,000 


45.5 


45.6 


TABLE 6 


TENNESSEE: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY USE AND DISTRICT”? 


(Thousand metric tons and thousand dollars) 


District 1 


Use Quantity 

Fill 109 

Other miscellaneous uses? 1,150 
Unspecified:* 

Reported 627 

Estimated 1,670 

Total or average 3,550 


W Withheld to avoid disclosing company proprietary data; included in “Total or average.” 
Data are rounded to no more than three significant digits; may not add to totals shown. 
*Specified districts are combined to avoid disclosing company proprietary data. 


Value 
812 


7,300 


4,060 
13,000 
25,200 


Quantity 
63 


736 


1,060 
1,450 
3,310 


Districts 2 and 3 


Value 
1,130 


8,450 


7,580 
11,400 
28,500 


"Includes asphaltic concrete aggregates, concrete aggregates, concrete products, plaster and gunite sands, and road base and coverings. 


*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF TEXAS 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
University of Texas at Austin, Bureau of Economic Geology, for collecting information on all nonfuel minerals. 


In 2008, Texas nonfuel raw mineral production! was valued at 
$3.43 billion, based upon annual U.S. Geological Survey (USGS) 
data. This was a 3.7% increase from the State’s total nonfuel 
mineral value of $3.31 billion for 2007, which followed a $272 
million, or 8.9%, increase from 2006 to 2007. Texas ranked sixth 
among the 50 States In total nonfuel mineral production value, 
accounting for 4.8% of the U.S. total value. This rise in ranks 
follows 2 years during which Texas ranked seventh of the 50 States. 

Similar to the last several years, Texas produced primarily 
industrial nonfuel mineral commodities in 2008. The top three 
mineral commodities produced were, in descending order of value, 
portland cement, crushed stone, and construction sand and gravel, 
which accounted for 82.4% of the total nonfuel mineral production 
value. Portland cement and crushed stone each accounted for more 
than 30% of the State’s total production value and Texas remained 
the Nation’s leading producer of these two mineral commodities 
in 2008. In addition, the State 1s the second leading producer of 
construction sand and gravel. These three major construction 
nonfuel mineral values, together with those of salt, industrial sand 
and gravel, lime, and masonry cement, accounted for nearly 96% of 
the State’s total nonfuel mineral value. 

The increase in the State’s total nonfuel mineral production value 
in 2008 was led by increases in the value of crushed stone, portland 
cement, industrial sand and gravel, and salt (listed in descending 
order of value). These mineral commodities increased by $73.4 
million, $50 million, $16 million, and $14 million, respectively. 
Crushed stone value increased by 7.2%, while the quantity produced 
decreased by 3.3%, resulting in nearly an 11% increase in unit value. 
Demand for construction aggregates has declined over the past 3 
years Owing to the slowdown in principal construction markets 
nationwide. The production value and quantity of industrial sand and 
gravel in Texas changed significantly, increasing by 13% and 8.8%, 
respectively, despite the fact that global and domestic production 
remained unchanged compared with those of 2007. Significant 
increases also took place in the production value of bentonite clay 
(up $8.3 million) and crude helium (value withheld—company 
proprietary data). The value of bentonite clay more than tripled 
(up 222%), with a 14% increase in quantity produced, resulting 
in a 182% increase in unit value. Despite the slowdown in U.S. 
construction markets and the value of many industrial clays, 
bentonite clay production increased owing to the strength of the 
drilling mud market. The next largest increases in unit value after 
bentonite took place in helium, with crude helium increasing by 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at http://minerals.usgs.gov/minerals. 
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nearly 26%. With a 7% increase in value and a 14.3% decrease in 
quantity produced, the unit value of Grade-A helium rose by 24%. 

Despite Texas’ overall increase in raw nonfuel mineral value, 
decreases took place in the value of several minerals. The largest 
decline in value took place in construction sand and gravel, which 
fell by $27 million and coincided with an 8.6% decrease [8.2 million 
metric tons (Mt)] in the quantity produced. This drop in production 
followed a 3.6% (3.6-Mt) decline in 2007. The continued decline 
of U.S. construction markets contributed to the decrease in the 
value of construction sand and gravel, as well as the continuous 
replacement of natural sand and gravel by crushed stone as a major 
construction aggregate, especially in densely populated areas of the 
Eastern United States (Bolen, 2009). Decreases also took place in 
masonry cement, down $11.8 million; lime, down $4 million; and 
dimension stone, down $3.9 million. Smaller decreases took place 
in the production values of kaolin, talc, and gypsum as well (values 
withheld—company proprietary data). The unit values of all but 
two mineral commodities rose in 2008. Dimension stone fell by 
21%, dropping from $130 per metric ton (t) to $103 per ton, and talc 
dropped 38% (values withheld—company proprietary data). The 
decline in the unit values of these two mineral commodities was due 
to the drop in U.S. housing and construction markets in 2008. 

In 2008, Texas was the only producer of brucite in the United 
States (first of two producing States in 2007). The State became the 
leading producer of common clay and dimension stone in 2008, 
producing nearly 12% and 15% of the Nation’s total, respectively. In 
2007, Texas ranked second in common clay production and eighth 
in dimension stone production. Texas rose in rank from sixth to 
fifth in the production of masonry cement, bentonite clay, and crude 
gypsum. The State remained the leading U.S. producer of crushed 
stone (of all 50 States) and portland cement (of 36 producing States), 
accounting for 10.3% of crushed stone and 13.3% of portland 
cement produced nationally. The State remained the 2d leading 
producer of salt (accounting for 19% of the U.S. total), construction 
and industrial sand and gravel, ball clay, crude helium (of two 
producing States) and crude talc; 3d in Grade-A helium; 5th in lime; 
6th in kaolin clay; and 11th in fuller’s earth. Texas dropped in rank 
from second to third in the production of zeolites. 

Texas continued to produce aluminum, raw steel, and refined 
copper. The State dropped in rank from fifth to ninth in the 
production of aluminum of 11 producing States. Production of 
raw steel in Texas decreased by 19%, with an output of 3.37 Mt, 
which was 10.8% less than that produced in 2006. Texas produced 
3.7% of U.S. raw steel in 2008 and 4.2% of U.S. raw steel in 2007 
(American Iron and Steel Institute, 2008, p. 74). 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN TEXAS”? 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 
Cement: 
Masonry 382 50,700 ° 368 52,100 ° 274 40,300 ° 
Portland 11,300 1,070,000 ° 10,900 1,060,000 ° 11,100 1,110,000 ° 
Clays: 
Bentonite 71 4,000 64 3,730 73 12,000 
Common 2,360 12,600 1,950 12,600 ' 2,070 13,700 
Gemstones, natural NA 202 NA 202 NA 202 
Gypsum, crude 1,010 10,200 1,180 8,200 1,040 7,550 
Lime 1,650 130,000 1,620 132,000 1,500 128,000 
Salt 9,570 132,000 8,950 143,000 9,080 157,000 
Sand and gravel: 
Construction 99,500 603,000 95,900 ' 654,000 ' 87,700 627,000 
Industrial 1,530 65,600 3,280 123,000 3,570 139,000 
Stone: 
Crushed 141,000 ' 861,000 * 153,000 * 1,020,000 * 148,000 1,090,000 
Dimension 233 ' 30,100 ' 243 ' 31,600 ' 269 27,700 
Combined values of brucite, clays (ball, fuller's earth, 
kaolin), helium, talc (crude), zeolites XX 68,200 XX 72,100 XX 71,700 
Total XX 3,040,000 * XX 3,310,000 ' XX 3,430,000 
“Estimated. "Revised. NA Not available. 
XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
TABLE 2 
TEXAS: CRUSHED STONE SOLD OR USED, BY TYPE! 
2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone ? 198 ' 143,000‘ $950,000 ' 202 137,000 $997,000 
Marble 5 275 3,150 4 208 4,500 
Granite a SS? ec? i = d 
Sandstone and quartzite 4 789 6,420 6 1,360 11,400 
Miscellaneous stone 39° 8,850 ' 57,400 ' 42 9,370 77,400 
Total XX 153,000‘ 1,020,000 ' XX 148,000 1,090,000 


"Revised. XX Not applicable. -- Zero. 
Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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TABLE 3 


TEXAS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 
Coarse aggregate (+1' inch): 
Riprap and jetty stone 
Filter stone 
Other coarse aggregate 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Railroad ballast 
Other graded coarse aggregate 
Fine aggregate (äs inch): 
Stone sand, concrete 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Other fine aggregate 
Coarse and fine aggregate: 
Graded road base or subbase 
Unpaved road surfacing 
Terrazzo and exposed aggregate 
Crusher run or fill or waste 
Other coarse and fine aggregates 
Other construction materials 
Agricultural: 
Limestone 
Poultry grit and mineral food 
Other agricultural uses 
Chemical and metallurgical: 
Cement manufacture 
Lime manufacture 
Sulfur oxide removal 
Special: 
Mine dusting or acid water treatment 
Other fillers or extenders 


Other miscellaneous uses and other specified uses not listed 


Unspecified: 
Reported 
Estimated 
Total 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


*Reported and estimated production without a breakdown by end use. 


x Quantity ` 


5,210 
13,400 
603 


W 
426 


37,000 
27,000 
148,000 


J Value 


4,140 


16,500 
19,400 
W 

W 
112,000 


W 

W 
6,140 
20,700 


126,000 
W 

W 
22,100 
118,000 
2,520 


8,250 
W 
145 


61,300 
W 
W 


W 
W 
4,080 


255,000 
250,000 
1,090,000 
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TABLE 4 
TEXAS: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


Districts 1 and 22 


Districts 3 and 42 


Districts 5 and 6? 


Districts 7, 8, and 9? 


Use Quantity Value Quantity Value Quantity Value Quantity Value 
Construction: 
Coarse aggregate (+11 inch)? W W W W 332 3,790 854 7,450 
Coarse aggregate, graded" W W 1,620 17,600 W W 10,500 124,000 
Fine aggregate (LZ inch)” W W 1,730 12,800 W W 3,780 27,500 
Coarse and fine aggregates" W W W W 8,910 48,200 28,000 189,000 
Other construction materials -- -- -- -- 603 2,520 -- -- 
Agricultural’ W W W W W W W W 
Chemical and metallurgical" -- -- W W W W 8,120 28,700 
Special" -- -- W W W W W W 
Other miscellaneous uses -- -- -- -- -- -- 426 4,980 
Unspecified:'^ 
Reported -- -- 281 1,990 14,300 98,100 22,400 155,000 
Estimated 1,600 15,000 6,800 66,000 9,600 92,000 8,500 79,000 
Total 2,640 22,600 13,700 118,000 47,700 315,000 83,000 619,000 
Unspecified districts 
Quantity Value 
Construction: 


Coarse aggregate (+1% inch)? -- -- 

Coarse aggregate, graded" 3 113 
Fine aggregate (-75 inch)” -- -- 

Coarse and fine aggregates? 1,090 15,900 

Other construction materials -- -- 
Agricultural’ -- -- 
Chemical and metallurgical? -- -- 
Special’ -- -- 
Other miscellaneous uses -- -- 
Unspecified:!° 

Reported -- -- 

Estimated -- -- 

Total 1,100 16,000 
W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Districts 1 and 2, 3 and 4, 5 and 6, 7, 8, and 9 are combined to avoid disclosing company proprietary data. 
‘Includes filter stone, riprap and jetty stone, and other coarse aggregate. 


“Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and 
other graded coarse aggregate. 


“Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregates. 


“Includes crusher run or fill or waste, graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, and other coarse and 
fine aggregates. 


"Includes limestone, poultry grit and mineral food, and other agricultural uses. 
ŝIncludes cement and lime manufacture, and sulfur oxide removal. 

"Includes mine dusting or acid water treatment and other fillers or extenders. 
"Reported and estimated production without a breakdown by end use. 
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TABLE 5 


TEXAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY! 

Quantity 

(thousand 
Use metric tons) 
Concrete aggregate (including concrete sand) 27,600 
Plaster and gunite sands 268 
Concrete products (blocks, bricks, pipe, decorative, etc.) 13 

Asphaltic concrete aggregates and other bituminous mixtures 1,100 
Road base and coverings 2,460 
Road and other stabilization (cement) 879 
Road and other stabilization (lime) 11 
Fill 4,420 
Other miscellaneous uses” 317 

Unspecified: 

Reported 13,400 
Estimated 37,300 
Total or average 87,700 


"Includes filtration and golf course. 
?Reported and estimated production without a breakdown by end use. 


Value 
(thousands) 
$214,000 


2,770 
155 
15,400 

11,300 
6,960 
143 
17,400 
1,590 


92,800 
265,000 


627,000 


Unit 
value 
$7.74 
$10.32 
$11.92 
$13.94 
$4.59 
$7.92 
$13.00 
$3.93 


$5.03 


$6.95 
$7.09 


$7.14 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
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TABLE 6 


TEXAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


Use 

Concrete aggregate and concrete products” 
Asphaltic concrete aggregates and road base materials? 
Fill 
Other miscellaneous uses” 
Unspecified:? 

Reported 

Estimated 

Total 


Concrete aggregate and concrete products? 


Asphaltic concrete aggregates and road base materials? 
Fill 
Other miscellaneous uses^ 
Unspecified:? 
Reported 
Estimated 
Total 


Concrete aggregate and concrete products? 
Asphaltic concrete aggregates and road base materials" 
Fill 
Other miscellaneous uses” 
Unspecified:° 
Reported 
Estimated 
Total 


Concrete aggregate and concrete products” 
Asphaltic concrete aggregates and road base materials" 
Fill 
Other miscellaneous uses? 
Unspecified:° 
Reported 
Estimated 
Total 


District 1 
Quantity Value ` 
w w 
W W 
97 461 
977 15,000 
102 787 
5,360 38,100 
6,540 54,400 
District 4 
Quantity Value 
222 2,600 
62 308 
94 522 
1,440 10,200 
1,820 13,700 
District 7 
Quantity Value 
W W 
397 1,940 
364 1,680 
3,230 25,600 
3,680 27,700 
4,440 31,000 
12,100 87,800 
Unspecified districts 
Quantity Value 
337 1,690 
59 174 
395 1,860 


District 2 
Quantity Value 
W w 
w W 
144 55] 
1,480 9,970 
2,060 14,700 
3,690 25,200 
District 5 
Quantity Value 
6,600 49,900 
338 2,250 
2,830 10,800 
196 384 
4,020 24,200 
12,300 87,800 
26,300 — 175,000 
District 8 
Quantity Value 
11,400 83,800 
W W 
812 3,240 
2,150 13,400 
5,300 38,300 
5,780 41,100 
25,400 180,000 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses." -- Zero. 
[Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes plaster and gunite sands. 

*Includes road and other stabilization (cement and lime). 
‘Less than % unit. 

"Includes filtration and golf course. 


°Reported and estimated production without a breakdown by end use. 
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District 3 
Quantity Value 
w w 
w w 
(4) (4) 
269 1,890 
257 1,910 
2,140 15,200 
2,670 19,000 
District 6 
Quantity Value 
W W 
W W 
1,930 13,700 
6 20 
W W 
1,940 13,800 
District 9 
Quantity Value 
3,820 34,100 
525 4,370 
71 104 
2,440 17,400 
6,860 55,900 
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THE MINERAL INDUSTRY OF UTAH 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the Utah 
Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Utah’s nonfuel raw mineral production was valued! 
at $4.16 billion, based upon annual U.S. Geological Survey 
(USGS) data. This was a $280 million, or 7.2%, increase from 
the State's total nonfuel mineral value of $3.88 billion in 2007, 
which was down $130 million, or down 3.2%, from that of 
2006. The State remained fourth in rank among the 50 States in 
total nonfuel mineral production value and accounted for 5.9% 
of the U.S. total value. 

Metals accounted for 75% of Utah’s nonfuel mineral 
production value. The State’s total nonfuel mineral production 
value increased principally owing to $2.3 billion in the 
combined value of copper, magnesium metal, and potash 
(individual values withheld—company proprietary data). In 
2008, substantial increases also took place in the production 
values of gold, gypsum, lime, magnesium compounds, 
phosphate rock, and silver for a combined value of $86 million 
(individual values withheld—company proprietary data). 

In 2008, Utah continued to be the only State to produce 
beryllium concentrates and magnesium metal. The State was 
second in the quantity of copper, molybdenum, and potash 
produced. Utah was third in the quantity of gold and fourth in 
silver production. The State rose to second from third in the 
quantity of magnesium compounds and bentonite clay produced. 
Utah remained 10th 1n the production of lime. The State dropped 
to seventh from sixth in salt production. Additionally, the State 
was a producer of significant quantities of construction sand 
and gravel, portland cement, crushed stone, dimention stone, 
phosphate rock, and common clays. 

The Utah Geological Survey? (UGS) provided the following 
narrative information. UGS production data were based upon 
its surveys, estimates, and information gathered from company 
annual reports. These data may differ from some USGS annual 
production figures, which were based upon USGS company 
surveys and estimates. 


Industry Overview and Trends 


Overall, the value for industrial minerals was expected to 
decline as Utah’s economy continued to contract. There were 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 1, 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

"Kenneth Krahulec, Geologist, and Roger Bon, Industry Outreach Specialist, 
of the Utah Geological Survey authored the text of the State mineral industry 
information provided by that State agency. 
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many exploration activities for uranium. The reopening of 
several mines and the opening of a second uranium mine may 
be tempered by a sharp decline in spot uranium prices. This 
new uranium mining activity was expected to add significantly 
to Utah’s energy minerals economic sector. The construction 
of a titanium sponge plant adjacent to U.S. Magnesium LLC’s 
magnesium facility on the west shore of Great Salt Lake was 
expected to add incremental demand for magnesium and was 
expected to begin a new era in metal processing in Utah. One 
new iron mine was in development, but did not ship ore in 
2008, and one new copper mine was in development with first 
production scheduled for early 2009. Utah was rated as the 
11th-best (down from 4th best, in the 2007 survey) regulatory 
environment for mining in the 2008 Fraser Institute Survey of 
Mining Company’s Policy Potential Index. 


Exploration and Development Activities 


During 2008, the Utah Division of Oil, Gas and Mining 
(DOGM) received 4 new large mine permit applications for 
2-hectares (ha) and larger disturbance and 24 new small mine 
permit applications of less than 2-ha disturbance. Sixty-four 
notices of intent to explore on public lands were filed with 
the DOGM in 2008, compared to 53 In 2007 and 35 in 2006. 
More than 6,000 (down from 15,000 in 2007) new Federal 
unpatented mining claims were recorded by the Bureau of Land 
Management (BLM). The Utah School and Institutional Trust 
Lands Administration signed contracts on 196 tracts of land 
during the year. In 2008, the DOGM approved 24 small mine 
permits, and 27 exploration notices of intent to mine permits. 
The 24 small mine permit applications were for the following: 
industrial minerals-12; energy minerals—10; precious-metals-1; 
and gems, fossils, and other-1. Exploration notices of intent 
were dominated by energy minerals-19, followed by base 
metals-4, precious metal-2, and industrial minerals-2. 

Mineral exploration and development work continued at a 
brisk pace in Utah during 2008. Most efforts focused on copper, 
gold, molybdenum, silver, uranium, and zinc. Commodity prices 
reached the peak in mid-2008 and collapsed late in the year. 
Metal prices, which had been on a 5-year increase, reached near- 
historic highs in mid-2008, but rapidly declined in the second 
half of the year. This rise in metal prices led to substantially 
increased mineral exploration and development in the State. In 
addition to the initiation of mining at several uranium mines in 
San Juan County, advanced-stage exploration and development 
was ongoing in the Iron Springs iron and Rocky Range-Beaver 
Lake copper-gold and the copper-gold mining districts. 

The information in this section is largely derived from 
numerous individual company Web sites and press releases. 
The number of unpatented mining claims filed in Utah rose 


dramatically in recent years from a low of 508 in 2001 to more 
than 6,000 in 2008. Many unpatented mining claims filed in 
Utah were staked for uranium on the Colorado Plateau. San 
Juan County recorded the most mining claims with more than 
1.000, followed by Wayne, Grand, Juab, Beaver, and Emery 
Counties, all with more than 500 claims each. The Utah School 
and Institutional Trust Lands Administration (SITLA), which 
manages about 1.8 million ha of State-owned lands in Utah, 
issued leases and/or contracts on 196 tracts in 2008. The leases 
and/or tracts were divided among the following commodities: 
bituminous/asphaltic sands-3, clay—1, coal—3, geothermal-39, 
gypsum-2, building stone—1, humic shale A. metalliferous 
minerals-63, mineral materials-12, oil shale—5, potash-42, and 
sand and gravel-21. Buoyed by near-record metal prices, base 
metals had another strong year in Utah. Metal prices peaked 

in June 2008 and fell precipitously later in the year. Another 
copper mine near Milford and an iron mine near Cedar City 
were poised to begin production in 2009. The Lisbon Valley 
solvent copper extraction-electrowinning (SX-EW) operation, 
southeast of Moab, declared bankruptcy. 

Kennecott Utah Copper Corporation's Bingham Canyon 
Mine earned $1 billion in 2008. Higher metal prices were 
offset by lower tonnages and higher unit costs. Bingham 
remained the U.S.'s second largest producer of both copper and 
molybdenum. Kennecott is in the fifth year of an aggressive 
development program with efforts concentrated on extending 
the mine life plan from 2019 to 2036. Kennecott's development 
work increased the resource at the mine by 692 million metric 
tons (Mt) averaging 0.48% copper, 0.032% molybdenum, 
and 0.18 parts per million (ppm) gold. Alternative future 
mine plans being studied included open pit laybacks and/ 
or various underground options. Five underground options 
were being studied; four were porphyry copper-molybdenum 
block caves on deep porphyry roots beneath an existing open 
pit, and another 1s a higher grade copper-gold skarn resource. 
Kennecott announced plans for construction of a $270 million 
molybdenum autoclave process facility. The facility was 
expected to convert molybdenite concentrates to molybdenum 
trioxide and ammonium dimolybdate. The new facility was 
expected to have the capacity to produce 13.6 million kilograms 
(kg) of molybdenum products and an additional 4,090 kg of 
rhenium per year. The project was delayed by low metal prices, 
but may be restarted. Kennecott announced that they recently 
identified a world-class molybdenite deposit under the current 
pit. Kennecott continued exploration in their Brownfield site 
that included running 157 line-kilometer of induced polarization 
surveys. Magnetotelluric surveys and additional airborne 
magnetic surveys were flown over portions of the Oquirrh 
Range that had not been previously covered. Six deep holes 
totaling 5,580 meters (m) were completed in the Bingham area 
south and west of the Bingham pit. The analytical results were 
not yet released. 

In the Iron Springs region, Palladon Iron Corporation/Iron 
Bull Mining & Milling (Iron Bull) acquired the Iron Mountain 
property (former Comstock-Mountain Lion open pit), which 
hosts an estimated resource of 16 Mt averaging 52% iron. The 
Ore occurs as massive magnetite replacement/skarn deposits 
adjacent to Miocene laccoliths. In 2008, Iron Bull installed a 
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power substation, a crusher, a radial stacker, and a rail load 
out. The company upgraded the rail spur and began mining. 
Iron Bull plans to ship the ore directly to China without 
concentrating it. The first ore shipment was delayed by the 
congestion at the west coast port. 

In the Tintic District, Andover Ventures/Genco Resources 
purchased 65% of the Chief Consolidated Mining Company. 
Chief Consolidated's main assets were in the East Tintic 
district, Utah County. Chief Consolidated applied for permits to 
renew operations at the Burgin Mine. The Burgin replacement 
deposit consists of more than one Mt high-grade silver-lead- 
zinc resource. In addition, Anglo American Exploration 
(USA), Inc. was drill testing a porphyry of copper-gold- 
molybdenum on Big Hill near the center of the district. Anglo 
American began drilling the target in late 2008, and the 
results were not available. Quaterra Resources, Inc.'s 1,300- 
ha property of patented and unpatented mining claims in the 
Southwest Tintic porphyry copper system hosts a known 
resource of approximately 360 Mt of 0.33% copper and 0.01% 
molybdenum. Silver Verde May Mining Company acquired 82 
claims and a 259-ha State lease covering a porphyry copper- 
molybdenum system in the West Tintic mining district, Juab 
County. Silver Verde had an additional 40 claims and a 271-ha 
State lease on a sediment-hosted gold target on the south flanks 
of Maple Peak, in Juab County. In the Fish Springs mining 
district of western Juab County, Lithic Resources Ltd. owns the 
Crypto zinc skarn deposit. A 1993 Cyprus Minerals Company 
estimate indicated a shallow oxide resource of 2.8 Mt averaging 
7.0% zinc and a deep sulfide resource of 5.4 Mt averaging 8.8% 
zinc. In 2008, Lithic completed a core drilling program aimed at 
confirming and expanding the historical zinc resource at Crypto. 
Reported intercepts include 23.9 m at 185 ppm indium and 30 
m at 17.9% zinc. In the Rocky-Beaver Lake mining district, the 
Copper King Mining Corporation controlled about 37,200 ha 
in the Milford area and has been actively exploring the Rocky 
and Beaver Lake mining districts for the past several years. The 
districts host seven partially defined copper skarn and breccia 
pipe deposits. Current proven ore reserves total approximately 
2.2 Mt averaging about 1.3% total copper with possible gold- 
silver credits. Copper King has stripped about 1.45 Mt of 
overburden from the Hidden Treasure skarn, stockpiled some 
ore, and is awaiting startup of a 2,270-metric-ton-per- day (t/d) 
flotation mill in early 2009. 

Inland Explorations Ltd. was formed in 2006 specifically 
to conduct base-metals exploration in Utah. The company has 
aggressively pursued a grassroots exploration program and has 
acquired four properties to date—Keg, Dugway, Dunes (Sand 
Mountain), and Thompson Knoll. The target at the Keg property 
is a porphyry/skarn deposit. The Dugway target is a copper- 
lead-zinc-gold-silver carbonate-hosted replacement deposit on 
the southwest flank of the Dugway district. Thompson Knoll lies 
in the Confusion Range of west-central Utah. The Thompson 
Knoll targets are both skarns and sediment-hosted gold-silver, 
similar to that in the adjoining Kings Canyon deposit. Dunes is 
a base-and-precious-metal massive sulfide replacement target 
associated with gently dipping structures. 

The Lisbon Valley Mining Company's open pit, heap leach, 
solvent extraction/electrowinning (SX-EW) copper operation 
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expertenced metallurgical problems throughout 2007 and 2008 
as 1t attempted to ramp up to full production. The recovery of 
copper from the pads was substantially slower than anticipated. 
Despite efforts to Increase production, the operation continued 
to underachieve, and mining was suspended in early 2008. 
Approximately 15,900 t of copper was on the leach pads. 
Leaching of this material was expected to continue for the next 
l to 3 years. All exploration by Lisbon Valley on the Flying 
Diamond-Stateline resources and open pit operation stopped in 
2008. Geoinformatics Exploration, Inc. purchased Kennecott 
Exploration's Stockton porphyry copper deposit in 2008. The 
deposit is about 16 km southwest of Bingham and hosts a 
resource, estimated by Kennecott, of approximately 172 Mt at 
0.41% copper and 0.14 ppm gold beginning at a depth of about 
225 m. The best new hole intersected 517 m, averaging 0.23% 
copper, 0.09 ppm gold, 1.1 ppm silver, and 0.01% molybdenum. 
The following were other base metal developments in Utah: (1) 
Kennecott Corp. staked more than 600 claims in the adjoining 
Ophir and Stockton mining districts, Tooele County; (2) RTM 
Exploration and Holdings LLC controlled about 777 ha of 
sediment-hosted copper-molybdenum prospects in the Uinta 
Basin; (3) International Beryllium Corporation acquired 371 
claims adjacent to Brush Wellman's Spor Mountain beryllium 
mine, in Juab County; and (4) Unico, Inc. continued work on 
the Deer Trail zinc-lead-silver mine and mill near Marysvale in 
central Utah. 

Strong prices for precious metals during 2007 and 2008 
sustained the high level of gold and silver exploration activity 
in Utah. These efforts were largely focused in the eastern Basin 
and Range Province of western Utah. The Silver Dome property 
in the southern Fish Springs District is a 2,020-ha property 
acquired by Cordex for Columbus Gold Corporation, which 
later became the Columbus Silver Corp. Silver mineralization 
at Silver Dome is hosted in flat-lying Ordovician sandstones. 
The target at Silver Dome was bulk-minable gold mineralization 
amenable to open pit development. Columbus Silver completed 
13 reverse-circulation holes totaling 1,640 m in a Phase I 
drilling program in late 2008. The Keg project is another silver 
property acquired by Cordex and Columbus Gold. This 405- 
ha property covers an area of stockwork quartz veining in a 
window of quartzite surrounded by Tertiary volcanic rocks and 
alluvium. Mapping, sampling, and a ground magnetic survey 
were completed. Maestro Ventures acquired the Kings Canyon 
sediment-hosted gold-silver property in southwestern Millard 
County in 2007 and the property was explored in the early 
1990s, primarily by Crown Resources. The property contains 
several known gold zones, with the largest defined resource 
holding about 6.2 Mt averaging roughly 1 ppm gold. In 2008, 
Maestro completed 974 m of drilling in a 10-hole program 
to verify and expand the existing resources. The best hole 
(KCO08-01) cut an interval of 30 m averaging 1.16 ppm gold. 
Preliminary bottle roll tests indicated gold recoveries of 86 
to 91%. Copper King Mining Corporation initially acquired 
about 486 ha of mostly patented mining claims in the Drum 
(Detroit) mining district in 2007. Copper King later acquired an 
additional 445 ha of unpatented claims in the district through 
a merger with Western Utah Copper Company, giving Copper 
King a large land package, including some previously defined 
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small gold resources. Newmont Mining Corp. staked over 

200 claims in the Stateline district of Iron County. Newmont 
completed 14 drill holes in the fall, focused on Miocene 
volcanic-rock-hosted, low-sulfidation, epithermal quartz- 
adularia-carbonate-pyrite +fluorite, gold-silver veins. Additional 
holes were planned for 2009. The following were other 
precious metal developments: (1) Grand Central Silver Mines, 
Inc. continued work on a 46-ha tract on the western fringe of 
the Bingham district in 2008, (2) Miranda Gold Corporation 
controlled about 130 claims on the Lookout Pass sedimentary- 
rock-hosted gold property in southeastern Tooele County, (3) 
Astral Mining Corp. controlled 23 claims in the Gold Springs 
district of Iron County, and (4) Almaden America Inc. located 50 
claims in the Black Mountains of Iron County. 

The rise in the price of uranium since 2001 caused an increase 
in exploration and development activity for uranium in Utah. 
Long-term uranium prices were about $32 per kilogram (kg) 
of uranium; however, the spot price was currently lower, 
ranging from just $18 to $23/kg. Historically, Utah has been the 
third largest uranium-producing State, and the majority of its 
production is from the Colorado Plateau. Denison Mines Corp. 
owns the 1,800-t-per-day dual-circuit (uranium-vanadium) 
operation at the White Mesa Mill near Blanding. The mill 
switched from processing alternate feed waste material to 
uranium ore in April 2008. White Mesa Mill began operating 
on a 136,000-t ore stockpile from company-owned mines, but 
accepted ore from other companies for toll milling. Uranium 
recoveries were averaging over 9096. The mill was expected to 
produce about 1.36 million kg of uranium and 2 million kg of 
vanadium pentoxide annually by 2010. In late 2006, Denison's 
Pandora Mine, in the eastern La Sal district, was the first Utah 
property to resume uranium production. The Pandora Mine 
ships 136 t/d about 110 km south to the White Mesa Mill. 
Reserves at the Pandora Mine were estimated at 263,000 t at 
0.22% uranium. Denison planned to reopen the Beaver Shaft 
mine, 3 km to the west of the Pandora Mine, in 2009. In 2008, 
production began at Denison’s Rim Mine in the Dry Valley 
(East Canyon) district of San Juan County. The Rim Mine 
was operating at about 45 t/d with reserves estimated at about 
136,000 t at 0.22% uranium and 2% vanadium pentoxide. 

Denison’s Henry Mountains Complex (Tony M Mine and 
Bullfrog properties) in the Shootaring Canyon district hosts the 
largest known uranium resource in Utah, estimated at about 
2.1 Mt averaging 0.28% uranium, and an existing stockpile 
of 200,000 t of 0.138% uranium. The Tony M Mine was 
rehabilitated and mining resumed in late 2007 before declining 
uranium prices and lower than anticipated head grades forced its 
closure in late 2008. Energy Fuels, Inc. was also exploring and 
rehabilitating historical uranium mines. The Whirlwind Mine, 
on Beaver Mesa directly beneath the Utah-Colorado border 
about 45 km northeast of Moab, may begin producing in 2009. 
The Whirlwind resource is about 149,000 t of ore averaging 
0.20% uranium and 0.66% vanadium pentoxide. Energy Fuels 
anticipated mining 45 to 180 t/d; however, the mine is currently 
on standby owing to low uranium prices. In 2007, Energy Fuels 
acquired the 284-ha Hecla Shaft mine, near La Sal, which 
was in rehabilitation. The mine, renamed Energy Queen, had 
an estimated resource of 161,000 t of ore averaging 0.22% 
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uranium and 0.86% vanadium pentoxide, with access via an 
existing 229-m-deep, lined shaft. Uranium One, Inc. acquired 
the uranium assets of the U.S. Energy Corp. in 2006 and Energy 
Metals in 2007. These assets include the Shootaring Canyon 
(Ticaboo) Uranium Mill in the Henry Mountains district. This 
680-t/d mill is reportedly being repermitted for operation. 
Another asset includes the Velvet Mine (210,000 t averaging 
0.43% uranium) in the Lisbon Valley district that was permitted 
for mining. 


Commodity Review 
Industrial Minerals 


Industrial minerals production, with an estimated value of 
$1.05 billion, was the second-largest contributor to the value 
of minerals produced in 2008. This was the first year that 
industrial mineral values exceeded $1 billion. The value of 
industrial minerals has grown substantially over the past 10 
years, increasing from a low of $500 million in 2000 to the 
high of $1.05 billion in 2008, a 110% increase. Commodities 
that have realized the majority of these gains include sand and 
gravel, crushed stone, portland cement, lime, salt, magnesium 
chloride, and potash [potassium chloride and sulfate of potash 
(SOP)], and phosphate rock. These commodities accounted 
for about 90% of the total value of Utah's industrial minerals 
segment. Other commodities produced in Utah, in descending 
order of value, include gilsonite; bentonite, common clay, and 
kaolin; expanded shale; and gypsum. The overall value of 
industrial minerals increased because of increased production 
and substantial price increases for salt, magnesium compounds, 
potash, and phosphate rock, offset by reduced demands and 
value for construction-based materials such as sand and gravel, 
crushed stone, lime and quicklime, expanded shale, and gypsum. 

Cement.—Portland cement (and lime) were the third-largest 
contributors to the value of industrial minerals produced in 
2008. Two operators produce portland cement in Utah: Holcim, 
Inc. and Ash Grove Cement Company. Holcim's Devils Slide 
plant and mine are located east of Morgan in Morgan County, 
and Ash Grove's Leamington plant and mine are east of Lynndyl 
in Juab County. The companies have a combined listed capacity 
of about 1.5 Mt of cement annually. Both plants operated below 
listed capacity in 2008, essentially the same as in 2007. In 
addition to limestone, Ash Grove Cement quarried a modest 
amount of shale and sandstone that are used in the manufacture 
of cement. 

Clays.—Five companies produced approximately 263,000 
t of common clay, bentonite, and high-alumina clay in 2008. 
Statewide, there were 21 active mine permits held by common 
clay, bentonite, and high-alumina clay operators in 2008. 
Many of these mines operated intermittently. The two largest 
producers of common clay in 2008 were Western Clay Company 
(bentonite) and Interstate Brick Company (common clay). 
In addition, Interpace Industries (common clay), Redmond 
Minerals, Inc. (bentonite), and Sandy Nell (high-alumina clay) 
produced lesser amounts. More than 75% of all common clay 
was used in the manufacture of brick. Bentonite is used as a 
sealant in many civil engineering applications, as a pet-waste 
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absorbent (litter-box filler), as a component of oil and gas 
drilling fluids, and as a binder in foundry molds. High-alumina 
clays are currently only being used in the manufacture of 
portland cement. 

Gilsonite.—Gilsonite production for 2008 was estimated 
to be about 68,000 t, a decrease of about 8,100 t from 2007. 
Gilsonite is an unusual solid hydrocarbon that has been mined 
in Utah for more than 100 years. Gilsonite was marketed 
worldwide for use in more than 150 products ranging from 
printing inks to explosives. All of the gilsonite mines are 
located in southeastern Uintah County. The three companies 
that produce gilsonite, in descending order of production, 
are American Gilsonite Company, Lexco, Inc., and Zeigler 
Chemical and Minerals Company. Although lower in 2008, 
gilsonite production has been increasing modestly during the 
past several years. 

Gypsum.—Seven operators produced 270,000 t of gypsum 
in 2008, about 99,000 t (26%) less than in 2007. In descending 
order of production, the three largest producers were U.S. 
Gypsum Company, Sunroc Corporation (Clyde Companies), 
and Georgia Pacific Gypsum. Georgia Pacific Gypsum and U.S. 
Gypsum operated the only two wallboard plants in Utah. Both 
plants are near Sigurd in Sevier County. The Georgia Pacific 
plant, which reopened in 2006 after being closed since 2002, 
shut down again in early 2008. Most gypsum produced in Utah 
was used for making wallboard, but several operators supplied 
raw gypsum to regional cement companies, where it was used 
as an additive to retard the setting time of cement, and to the 
agricultural industry for use as a soil conditioner. The decreased 
production of gypsum was likely related to the downturn of the 
housing industry. 

Lime.—Lime production was about 16% lower in 2008 than 
in 2007, with an estimated production of about 713,000 t. There 
were two suppliers of lime in Utah, with a combined capacity 
of more than 900,000 t/y: Graymont Western U.S., Inc., which 
produced dolomitic quicklime and high-calcium quicklime; 
and Chemical Lime of Arizona, Inc., which produces dolomitic 
quicklime and hydrated dolomitic lime. Both operations serve 
markets in Utah and surrounding States. Graymont Western’s 
plant is in the Cricket Mountains, approximately 56 km 
southwest of Delta in Millard County, and is one of the 10 
largest lime plants in the United States. The addition of a fifth 
kiln to Graymont’s Cricket Mountain plant added about 500,000 
t/y of capacity. Chemical Lime of Arizona’s plant, located about 
13 km northwest of Grantsville in Tooele County, closed in mid- 
2008 because of the economic recession. Statewide, the DOGM 
has 40 active limestone operations including 18 large mine and 
22 small mine permits. Total limestone production reported in 
2008 was 4.7 Mt. Other uses of limestone included construction 
as well as flue-gas desulfurization in coal-fired powerplants. A 
small amount of limestone is also crushed to a fine powder and 
marketed as “rock dust” to the coal mining industry. 

Magnesium Chloride, Potash (potassium chloride and sulfate 
of potash), and Salt.—Brine-derived products, including salt, 
were the largest contributors to the value of industrial mineral 
production in Utah in 2008, with a combined value of $376 
million, about $129 million (52%) more than in 2007. In 
addition to salt, brine-derived products included magnesium 
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chloride and potash (potassium chloride and potassium sulfate). 
One company (North Shore Limited Partnership) produced a 
small amount of concentrated magnesium brine that was used 
as an Ingredient in mineral food supplements. The statewide 
production of salt and other brine-derived products, excluding 
magnesium metal, was estimated to be 3.65 Mt in 2008, about 
0.4 Mt more than in 2007. Potash production (including SOP) 
was estimated to be about 0.39 Mt in 2008. Salt production 
alone was estimated to be 2.8 Mt in 2008, about 0.32 Mt 

more than in 2007, with most of the production coming from 
three operators processing brine from the Great Salt Lake. 

The three operators are, in descending order of production: 
Great Salt Lake Minerals Corporation, Cargill Salt Company, 
and Morton International. In addition, three other companies 
produce salt and/or potash from operations not located on Great 
Salt Lake: Intrepid Potash-Wendover, LLC near Wendover in 
Tooele County (salt and potash), Intrepid Potash-Moab, LLC 
near Moab in Grand County (salt and potash), and Redmond 
Minerals, Inc. near Redmond in Sanpete County (rock salt). 
Redmond Minerals has significantly increased production during 
the past 5 years because of an aggressive marketing campaign. 

Phosphate Rock.—Simplot Phosphates, LLC was Utah’s 
only phosphate producer. The company’s phosphate operation 
is 18 km north of Vernal in Uintah County. The mine produced 
roughly 2.7 to 3.6 Mt of ore, which was processed into more 
than 1 Mt of phosphate concentrate. The concentrate is 
transported in slurry form to the company’s Rock Springs, 
Wyoming, fertilizer plant via a 144-km underground pipeline. 
During 2008, Rock Springs processed about 3.4 Mt of ore, 
slightly more than in 2007. 

Sand and Gravel, Construction, and Stone, Crushed.— 
Sand and gravel, and crushed stone (including limestone and 
dolomite), were the second-largest contributors to the value 
of industrial minerals produced in Utah during 2008, with an 
estimated value of $240 million, about $77.8 million (2496) 
lower than in 2007. These materials were produced in nearly 
every county in Utah by commercial operators as well as 
county, State, and Federal agencies. Owing to the large number 
of operations (approximately 140 active pits and quarries), the 
UGS does not send production questionnaires to this group. 
Production of sand and gravel and crushed stone decreased in 
2008 (table 1). These decreases are mostly due to the decline in 
regional and local residential, commercial, and infrastructure 
construction. 

Shale, Expanded.— Only one company, Utelite, Inc. 
produced lightweight “expanded” products from shale for use 
primarily in the construction and building industries. Mine 
production was about 203,000 Mt in 2008, an increase of 22,500 
Mt from that in 2007. Utelite's shale plant and mine is east of 
the town of Wanship in Summit County. 


Metals 


The value of base and precious metals totaled $3.29 billion 
in 2008, an increase of $141 million (496) compared to 2007. 
Base-metal production, with an estimated value of $2.90 billion, 
was the largest contributor to the value of minerals produced in 
2008. In descending order of value, those metals were copper, 
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molybdenum, magnesium, vanadium, iron, and beryllium. The 
2008 base-metal value was about $73.3 million (3%) higher 
than in 2007. Precious-metal production, valued at $390 million, 
included gold (86% of total value) and silver (14% of total 
value). Precious-metal values in 2008 were $68 million (21%) 
higher than in 2007, and near the record high of $400 million 
established in 2006. 

Kennecott Utah Copper Corporation’s (KUC) Bingham 
Canyon mine, located about 32 km southwest of Salt Lake 
City in Salt Lake County, is the State’s major producer of 
copper, gold, and silver, and its sole producer of molybdenum. 
Kennecott is the second-largest copper producer in the 
United States based on 2008 production. Kennecott supplied 
approximately 12% of U.S. annual refined copper requirements. 
The combined value of minerals produced from the Bingham 
Canyon Mine in 2008 was about 61% of the total value of all 
minerals produced statewide. 

Beryllium.—Utah continued to be the Nation’s sole producer 
of beryllium concentrates. Brush Resources Inc. operated a 
beryllium (bertrandite) mine in Juab County. Brush imported 
ore and beryl and processed both through parallel circuits at the 
company’s plant a few miles north of Delta in Millard County. 
The product (beryllium hydroxide) was sent to the company- 
owned refinery and finishing plant in Elmore, OH, where it 
was converted into beryllium metal, alloys, and oxide. Brush’s 
Monitor pit closed in 2008, and production began at the new 
Fluro-Roadside pit. In 2005, Brush Engineered Materials, Inc. 
(the parent company) was awarded a $9 million contract under 
the Department of Defense’s Defense Production Act, Title 
III Program. The contract was for the engineering and design 
of a new facility to produce primary beryllium, the feedstock 
material used to produce beryllium metal products. Construction 
of the new facility, to be owned and operated by Brush 
Engineered Materials, began in 2008 and was expected to take 3 
years to complete (Jaskula, 2009). The new facility is located at ` 
an existing plant site in Elmore. 

Copper and Molybdenum.—Copper was the largest 
contributor to the value of nonfuel minerals in Utah. Substantial 
price increases, which began in 2003, raised the value of copper 
produced to a near alltime high, and the value of base-metal 
production statewide to nearly $3 billion. The Bingham Canyon 
Mine produced about 238,000 t of copper in 2008, compared 
to the 212,000 t produced in 2007. Rio Tinto (KUC’s parent 
company) also reported that refinery production was 201,000 t 
compared to 266,000 t in 2007 (Rio Tinto, 2009). Kennecott is 
in the fifth year of an aggressive mine life extension program. 
The Lisbon Valley Copper mine, located 72 km southeast 
of Moab in San Juan County, began operating in December 
2005, but because of lower than anticipated recovery grades 
and excessive processing costs, the mine went to a leach-only 
system in 2008. Mining was curtailed but leaching was expected 
to continue until the ore pad had been depleted. Molybdenum 
was the second-largest contributor to the value of Utah’s base- 
metal production in 2008. Kennecott’s Bingham Canyon Mine 
produced about 10,600 t of byproduct molybdenum in 2008, 
compared to 14,900 t produced in 2007. Rio Tinto reported 
that the lower molybdenum production was because of a 17% 
decrease In ore grades compared to 2007. 
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Gold and Silver.—Gold production in 2008 was estimated to 
be about 11,600 kg (373,000 troy ounces), about 930 kg (30,000 
troy ounces) less than in 2007. Gold was produced from two 
surface mines owned by Kennecott Corporation: one primary 
producer (Barneys Canyon Mine) and one byproduct operation 
(Bingham Canyon Mine), both in Salt Lake County. Several 
other small mines in the State were expected to produce minor 
amounts of gold and silver, but production was not reported 
or included in the above totals. The Barneys Canyon Mine 
exhausted its economic ore reserves in late 2001 and ceased 
mining, but was expected to continue to produce gold from its 
heap-leach pads at a much-reduced rate into 2009, when those 
pads were expected to be depleted. Silver was also a byproduct 
metal from the Bingham Canyon Mine. Silver production was 
about 106,000 kg (3.4 million troy ounces) in 2008, slightly less 
than that of 2007. 

Iron Ore.—Iron Bull Mining and Milling Company, a 
subsidiary of Palladon Ventures, Ltd., began producing ore 
at the historic Comstock-Mountain Lion open pit mine, near 
Cedar City, in September 2008. Direct shipments to China were 
scheduled to begin immediately, but were delayed because of 
unavailable storage space at the selected west coast port. A small 
amount of ore was mined and placed on the existing stockpile. 
Numerous infrastructure improvements to the mine, loadout, 
and railroad siding were made in 2008. 

Magnesium. Magnesium metal was the third-largest 
contributor to the value of base metals in 2008. Magnesium 
metal was produced from Great Salt Lake brines by U.S. 
Magnesium at its electrolytic plant at Rowley in Tooele County. 
The plant's annual capacity is 43,000 t of magnesium metal 
(99.8% purity). The Rowley plant was the only active primary 
magnesium processing facility in the United States. Magnesium 
production in 2008 was moderately higher than in 2007. Average 
magnesium metal prices increased from $3.09/kg in 2006, to 
$4.84/kg in 2007, and to $7.70/kg in 2008 (Kramer, 2009). 

Vanadium.— Vanadium was produced as a byproduct with 
uranium in some, but not all, uranium mines in Utah, and 
was recovered in the form of vanadium pentoxide during the 
milling of uranium ore. Two mines operated by Denison Mines 
produced an undisclosed amount of vanadium-bearing ore in 
2008. Vanadium pentoxide prices more than doubled in 2008, 
ranging from $7.30 to $18.40 per pound of vanadium pentoxide, 
and averaged $14.75 per pound of vanadium pentoxide for 
the year. The sharp rise in prices in 2008 was mostly owing 
to reduced vanadium production in China and South Africa 
(Magyar, 2009b). 


Mineral Fuels and Related Materials 


Uranium.— Denison Mines produced uranium and uranium/ 
vanadium ore from three mines and produced uranium oxide 
and vanadium pentoxide from the White Mesa Mill, which is 
located in San Juan County. According to Denison, the mill 
was the only conventional uranium mill operating in the United 
States. White Mesa is strategically located within hauling 
distance of all of Denison's current U.S. mine and exploration 


47.6 


properties on the Colorado Plateau, the Henry Mountains area, 
and the Arizona Strip. Mill production for 2008 was expected to 
yield 0.45 million kg of uranium oxide and 0.68 million to 0.91 
million kg of vanadium pentoxide (Denison Mines, 2009). 


Environmental Issues and Other Activities 


The U.S. Department of Energy and the State of Utah agreed 
in 2005 to move the 10.8 Mt of uranium mill tailings (Atlas 
Mill) located along the Colorado River near Moab. The tailings 
were estimated to average about 100 ppm uranium and 400 
ppm vanadium. The tailings were expected to be moved 48 
km north to a site near Crescent Junction. The Department of 
Energy transported the tailings by rail to the 100-ha disposal 
cell recently approved by the Nuclear Regulatory Commission. 
The reclamation project has an anticipated completion date 
of 2019. Reclamation at the 81-ha Midvale Superfund slag 
site (Bingham Consolidated Smelter) is complete, and the site 
along the Jordan River was undergoing mixed-use development 
at Bingham Junction. Scheduled development includes 48 
ha of houses, apartments, and retail and office space with an 
additional 4.5 ha of wetlands. Kennecott Utah Copper's South 
Zone in southwestern Salt Lake County has been removed from 
the Environmental Protection Agency list of potential Superfund 
sites. Kennecott spent more than $400 million on clean-up 
efforts in this area. 

The following publications provide new information on 
the mineral resources of Utah and have been made available 
through the Utah Department of Natural Resources Map and 
Bookstore at http://mapstore.utah.gov/. Additional geographic 
information system (GIS) data on Utah is available for free 
download at http://agrc.its.state.ut.us/ and http://geology. 
utah.gov/databases/index.htm. “Hydrocarbon Systems and 
Production in the Uinta Basin, Utah” is a new CD published as 
Rocky Mountain Association of Geologists and Utah Geological 
Association Publication 37, edited by Mark W. Longman and 
Craig D. Morgan. The volume contains a series of papers on the 
stratigraphy, oil and gas fields, and related papers on the Uinta 
Basin of northeastern Utah. The CD includes papers on the (1) 
“Distribution, Amount, and Maturity of Coal Resources of most 
of the Sego Coalfield, Utah” by David E. Tabet and others, (2) 
“Gilsonite Resources of the Uinta Basin, Utah” by Taylor Boden 
and Bryce T. Tripp, and (3) “Sediment-Hosted Polymetallic 
Mineralization in the Uinta Basin, Duchesne and Uintah 
Counties, Utah” by G. R. Conn and Ken Krahulec. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN UTAH"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2006  /.. 2007 
Mineral Quantity Value Quantity Value 

Beryllium concentrates metric tons 3,830 NA 3,810 NA 
Clays, Common 526 10,700 531 10,400 
Gemstones, natural NA 238 NA 240 
Salt 2,350 149,000 2,470 135,000 
Sand and gravel, construction 42,400 204,000 45,100 261,000 
Stone: 

Crushed 14,000 89,100 13,200 ' 97,800 ' 

Dimension 8 585 8 619 
Combined values of cement (portland), clays (bentonite), 

copper, gold, gypsum (crude), helium (Grade—A), 

lime, magnesium compounds, magnesium metal, 

molybdenum concentrates, perlite [crude (2006)], 

phosphate rock, potash, silver XX 3,560,000 XX 3,370,000 

Total XX 4,010,000 XX 3,880,000 


"Revised. NA Not available. XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
^Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
UTAH: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 

Number Quantity Number Quantity 

of (thousand Value of (thousand 
Type quarries metric tons) (thousands) quarries metric tons) 
Limestone 12° 5,580 ' $40,300 ' 13 5,290 
Dolomite 2 769 5,940 2 1,800 
Traprock 3 21 128 =- -- 
Sandstone and quartzite - - - -- -- 
Volcanic cinder and scoria 3 24 467 2 10 
Miscellaneous stone 20° 6,800 ` 50,900 ' 13 1,810 
Total XX 13,200 ' 97,800 ' XX 8,920 


"Revised. XX Not applicable. -- Zero. 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 
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20 


Quantity 
4,410 
479 
NA 
2,150 
37,400 


8,920 
9 


Value 
(thousands) 
$43,100 
14,100 


Value 
NA 
10,200 
781 
139,000 
214,000 


71,600 
707 


3,730,000 
4,160,000 


47.7 


47.8 


TABLE 3 
UTAH: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (- I^ inch): 
Macadam W W 
Riprap and jetty stone 371 4,460 
Other coarse aggregate 569 3,420 
Coarse aggregate, graded, other 859 7,060 
Fine aggregate (-% inch), other 856 6,530 
Coarse and fine aggregates: 
Terrazzo and exposed aggregate W W 
Other coarse and fine aggregates 271 1,620 
Agricultural, poultry grit and mineral food W W 
Chemical and metallurgical: 
Cement manufacture 2,510 19,500 
Dead-burned dolomite manufacture W W 
Flux stone W W 
Special, mine dusting or acid water treatment W W 
Other miscellaneous uses and specified uses not listed 12 429 
Unspecified? 
Reported 99 571 
Estimated 3,200 25,000 
Total 8,920 71,600 


W Withheld to avoid disclosing company proprietary data, except unit value; included in “Total.” 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 


TABLE 4 


UTAH: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes macadam, riprap and jetty stone, and other coarse aggregate. 

*Includes other graded coarse aggregate. 

“Includes other fine aggregate. 

“Includes terrazzo and exposed aggregate and other coarse and fine aggregates. 
“Includes poultry grit and mineral food. 

"Includes cement manufacture, dead-burned dolomite manufacture, and flux stone. 
*Includes mine dusting or acid water treatment. 

Reported and estimated production without a breakdown by end use. 


District 1 District 2 District 3 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value Quantity Value 

Construction: 
Coarse aggregate (+11 inch) W W W W 6 46 - - 
Coarse aggregate, graded” W W W W is es TA = 
Fine aggregate (-% inch)“ W W W W -- -- -- -- 
Coarse and fine aggregate” W W W W Se ge ei Ge 
Agricultural - = W W = Gs x Es 
Chemical and metallurgical’ W W W W D ER 5" = 
Special? -- = W W ET A = D 
Other miscellaneous uses 12 429 «d es m: EN Se - 

Unspecified:? 
Reported -- -- 55 431 7 48 38 92 
Estimated 2,900 23,000 159 1,200 132 1,000 -- -- 
Total 5,010 38,700 3,720 31,700 145 1,130 38 92 
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TABLE 5 


UTAH: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value 
Use metric tons) (thousands) 
Concrete aggregate (including concrete sand)’ 2,370 $22,800 
Asphaltic concrete aggregates and other bituminous mixtures 1,060 7,060 
Road base and coverings” 6,940 40,000 
Fill 5,670 23,400 
Other miscellaneous uses 151 1,200 
Unspecified:” 
Reported 7,750 44,200 
Estimated 13,500 75,500 
Total or average 37,400 214,000 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes plaster and gunite sands. 
“Includes road and other stabilization (cement). 
“Includes snow and ice control and railroad ballast. 


"Reported and estimated production without a breakdown by end use. 


TABLE 6 


Unit 

value 

$9.62 
6.63 
5.77 
4.12 
7.97 


5.70 
5.60 
5.72 


UTAH: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregate (including concrete sand)’ W W 1,670 16,500 W W 
Asphaltic concrete aggregates and road base materials" 1270 8520 4,200 25,600 2,140 11,600 
Fill 715 2,660 4,320 18,000 589 2,630 
Other miscellaneous uses 419 3,570 80 579 332 3,330 
Unspecified:” 

Reported 1,860 10,600 4,510 27,700 831 4,780 

Estimated 4,160 23,400 5,360 29,500 3,830 21,800 

Total 8,420 48,800 20,100 118,000 7,720 44,100 

Unspecified districts 
Quantity Value 

Concrete aggregate (including concrete sand)? 22 88 
Asphaltic concrete aggregates and road base materials" 394 1,420 
Fill 54 89 
Other miscellaneous uses“ -- -- 
Unspecified:” 

Reported 549 1,120 

Estimated 137 769 

Total 1.160 3,480 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” — Zero. 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 

“Includes plaster and gunite sands. 

Includes road and other stabilization (cement). 

“Includes snow and ice control and railroad ballast. 

Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF VERMONT 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Vermont Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Vermont’s nonfuel raw mineral production! was 
valued at $111 million, based upon annual U.S. Geological 
Survey (USGS) data. This represented a $5.5 million or 5%, 
decrease from the State’s total nonfuel mineral value for 2007, 
which then had decreased by $7 million or 6%, from that of 
2006. Vermont rose to 46th from 47th in rank among the 50 
States in total nonfuel mineral production value. The State 
mineral industry value of nonfuel mineral production rose in 
rank to 22d in the Nation on a per capita basis; with a population 
of about 621,000, the value of production was about $178 per 
capita. 

In 2008, crushed stone, dimension stone, and construction 
sand and gravel in descending order of value, were Vermont's 
leading nonfuel mineral commodities. Crushed stone and 
dimension stone accounted for 71% of the State's nonfuel 
mineral production. The production and value of dimension 
stone increased, production by nearly 296. Most of the State's 
mineral commodities decreased in production value, partly 
a reflection of an overall decrease in the activity of the 
construction industry. A significant decrease took place in the 
production and value of crude talc. A 20% decrease in crushed 
stone production led to a $3.4 million, or 7% decrease in the 
commodity s production value; a 9% decrease in construction 
sand and gravel production resulted in a $2.3 million, or 7%, 
decrease in its value. 

In 2008, Vermont continued to rank third in the quantity of 
crude talc produced among five producing States. The State 
decreased in rank to sixth from third in the production of 
dimension stone and to 43th from 40th in the production of 
crushed stone. 

The Vermont Geological Survey? (VGS), a State agency 
within Vermont's Agency of Natural Resources, Department of 
Environmental Conservation, was also known as the Division 
of Geology and Mineral Resources. The VGS provided the 
following narrative information. 


"The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 1, 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

"Marjorie Gale, Environmental Scientist V, a geologist with the Vermont 
Geological Survey, authored the text of the State mineral industry information 
provided by that agency. The Vermont Geological Survey is designated in 
Vermont State government as the Division of Geology and Mineral Resources 
within the Vermont Department of Environmental Conservation. 
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Exploration and Development 
Mine Permitting 


In 2008, the State issued eight sand and gravel extraction 
permits and amendments through Act 250, known as Vermont’s 
Land Use and Development Law. Four of the permits were 
issued to reopen or expand operations and four were issued for 
new sand and gravel extractions projects. Permitted extraction 
rates for these operations varied up to a maximum of 19,700 
cubic meters per year. Additionally, eight permit applications for 
new sand and gravel extraction projects or expansion of existing 
projects were submitted under Act 250 for review. Other 
applications included the removal of 6,800 metric tons per year 
of rock during a 20 year-period, the downward expansion of a 
stone quarry, the onsite crushing of an excavated ledge, and the 
final reclamation plans for a rock quarry. The Act 250 database, 
with applications from 2002 to present, is available to the public 
on the Web site at http://www.anr.state.vt.us/site/cfm/act250/ 
index.cfm. 


Commodity Review 
Industrial Mineral 


Stone, Dimension.—In January, Rock of Ages Corp., a 
granite quarrier and manufacturer of finished granite and granite 
blocks for memorial use, sold its retail operations to PKSDM 
Holdings, Inc. (Rock of Ages Corp., 2008). Rock of Ages 
focused on quarrying and manufacturing and continued the 
wholesale distribution of memorials. To increase productivity, 
Rock of Ages installed new wire saw technology at all their 
quarries. 


Environmental Issues 


The Vermont Asbestos Group Mine site is an inactive asbestos 
mine and mill located on Belvidere Mountain within the towns 
of Eden and Lowell. In 2008, the U.S. Environmental Protection 
Agency (EPA) continued interim measures to minimize 
the amount of asbestos tailings migration offsite. The EPA 
constructed berms and sedimentation basins onsite to capture the 
tailings (Vermont Department of Environmental Conservation, 
2010). A copy of the EPA Removals Pollution Report and 
current activities at the mine are available to the public on the 
Web site at http://www.anr.state.vt.us/dec/wastediv/SMS/VAG/ 
Reports/0909.EPA.polrep4.pdf and http://www.anr.state.vt.us/ 
dec/wastediv/SMS/VAG.htm, respectively. 


Government Programs and Activities 


The Vermont Geological Survey.—The VGS conducts 
surveys and research of the geology, mineral resources, and 
topography of the State. Emphasis was placed upon completion 
of the bedrock map of Vermont, surficial and bedrock mapping 
by town and production of groundwater resources maps for 
planning purposes, and a natural hazard map program. Mapping 
projects addressed safety and environmental issues in Vermont: 
landslide hazards, riverine erosion, and nitrate and naturally 
occurring radionuclides in bedrock and groundwater. Digital 
surficial and bedrock data were also used to customize HAZUS, 
a multihazard risk assessment computer program, to realistically 
simulate local Vermont conditions. A statewide analysis of 
existing water well data and a water use study were underway. 

The VGS has been an active participant in the STATEMAP 
program. STATEMAP is a component of the congressionally 
mandated National Cooperative Geologic Mapping Program 
(NCGMP), through which the USGS distributes Federal funds 
to support geologic mapping efforts through a competitive 
funding process. The NCGMP has three primary components: 
(1) FEDMAP, which funds Federal geologic mapping projects, 
(2) STATEMAP, which is a matching-funds grant program with 
State geological surveys, and (3) EDMAP, a matching-funds 
grant program with universities that has a goal to train the next 
generation of geologic mappers. 

The State Geologist managed interdisciplinary studies with 
strong geologic components, especially those focused on surface 
waters, groundwater resources, and geologic hazards. Review of 
projects as they related to Criteria 9D and 9E of Act 250 was a 
VGS activity that recognized the importance of lands with high 
potential for extraction of mineral and earth resources. The VGS 
also reviewed and made recommendations regarding mine and 
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quarry reclamation plans in response to current environmental 
concerns. Reports were prepared, published, and made available 
to the public, including Federal and State agencies, consultants, 
and industry, to provide geologic aid and advice to the public as 
required by State statute. 

The VGS continued to provide advice concerning the 
development and production from rock and mineral deposits 
suitable for building, road making, and economic purposes. 

The VGS maintained an archive of old and new information 

as per State statute. In the event of any significant discovery 

of hydrocarbons in the State, the VGS was responsible for 
providing geologic services to Vermont's Natural Gas and Oil 
Resources Board. Further information about the VGS and the 
agency's Earth Resources pages were available on the Web site 
at http://www.anr.state.vt.us/dec/geo/vgs.htm. 

Earth Science Week 2008.—OYMA Inc. hosted its 8th annual 
Open House at the white marble quarry in Middlebury. Visitors 
were able to view and experience firsthand the rocks, the quarry 
equipment, and products. OMYA and Vermont Marble Exhibit 
sponsored the Earth Science Week annual poster contest; posters 
for 2008 were available to the public on the Web site at http:// 
www.anr.state.vt.us/dec/geo/esweekinx08.htm. In addition, the 
North Branch Nature Center sponsored mineral identification 
workshops and field trips. 
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Mineral 

Gemstones, natural 
Sand and gravel, construction 
Stone: 

Crushed 

Dimension 
Talc, crude 

Total 


TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN VERMONT"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


|| 208 | 


2006 2007 
Quantity Value Quantity Value Quantity 

NA l NA 1 NA 

5,810 37,300 5,140 34,100 4,700 

5,880 ' 50,200 ' 6,460 ' 46,200 ` 5,170 

116 ' 35,800 ' 110° 35,700 ' 112 

metric tons W W W W W 
XX 123,000 ' XX 116,000 ' XX 


'Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; excluded from “Total.” XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Data are rounded to no more than three significant digits; may not add to totals shown. 


Type 
Limestone? 


Dolomite 


Granite 


Marble 
Sandstone and quartzite 
Traprock 


Slate 


Miscellaneous stone 


Total 


TABLE 2 
VERMONT: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand 
quarries metric tons) (thousands) quarries metric tons) 
10° 1,880 ' $13,400 ' 9 1,600 
2 278 2,070 2 239 
l 2,130 15,100 ] 1,810 
6 ' 1,120 ' 8,490 ' 6 709 
4 294 1,920 5 255 
17° 769 ' 5,300 * 18 565 
XX 6,460 ' 46,200 ' XX 5,170 


"Revised. XX Not applicable. -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes limestone-dolomite reported with no distinction between the two. 
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Value 
(thousands) 
$13,200 
2,200 
15,000 
6,090 
1,730 
4,660 
42,900 


Value 
1 
31,900 


42,900 
35,900 
W 
111,000 
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TABLE 3 


VERMONT: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1'4 inch): 
Riprap and jetty stone 63 672 
Filter stone 96 827 
Coarse aggregate, graded: 
Concrete aggregate, coarse 90 885 
Bituminous aggregate, coarse W Ww 
Bituminous surface-treatment aggregate W W 
Railroad ballast W W 
Fine aggregate (-?s inch): 
Stone sand, bituminous mix or seal 151 1,620 
Screening, undesignated 58 394 
Other fine aggregate 2 17 
Coarse and fine aggregates: 
Graded road base or subbase 514 3,790 
Unpaved road surfacing 195 1,130 
Crusher run or fill or waste W W 
Other construction materials 2 17 
Agricultural, limestone W W 
Other miscellaneous uses and specified uses not listed 154 1,270 
Unspecified: 
Reported 111 719 
Estimated 3,500 29,000 
Total 5,170 42,900 
W Withheld to avoid disclosing company proprietary data; included in “Total.” 
I Data are rounded to no more than three significant digits; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
TABLE 4 
VERMONT: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY' 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 350 $2,570 $7.33 
Plaster and gunite sands (2) 2 20.67 
Asphaltic concrete aggregates and other bituminous mixtures 139 1.980 14.24 
Road base and coverings 475 2,320 4.89 
Road stabilization (cement) 72 259 3.60 
Road stabilization (lime) 10 80 8.00 
Fill 111 533 4.80 
Snow and ice control 241 1,290 5.33 
Other miscellaneous uses” 22 212 9.64 
Unspecified:* 
Reported 379 2,860 7.56 
Estimated 2,900 19,800 6.82 
Total or average 4,700 31,900 6.79 


[Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
*Less than % unit. 

?Includes filtration and railroad ballast. 

*Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF VIRGINIA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Virginia Department of Mines, Minerals and Energy for collecting information on all nonfuel minerals. 


In 2008, Virginia’s nonfuel raw mineral production! was 
valued at $1.13 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was a decrease of $42 million, or 
nearly 4%, from the State’s total of $1.18 billion in 2007, which 
was down by $130 million, or nearly 10%, from that of 2006. 
Virginia rose to 21st in rank (22d in 2007) among the 50 States 
in total nonfuel raw mineral production value and accounted for 
1.6% of the U.S. total. 

Crushed stone was, by value, Virginia’s leading nonfuel 
mineral commodity, accounting for 59% of the State’s total 
nonfuel mineral value in 2008 (table 1). From 1990 through 
2008, the State produced nearly 1.17 billion metric tons of 
crushed stone, or an average of 62 million metric tons per year 
(Mt/yr) during that 19-year period. Construction sand and gravel 
was the second leading nonfuel mineral commodity by value, 
followed by portland cement, lime, and zirconium concentrates 
(data withheld—company proprietary data). These five mineral 
commodities represented 87% of the State’s total nonfuel 
mineral value. 

Despite the decrease in Virginia’s total mineral production 
value, several mineral commodities increased in value, led by 
increases in salt, titanium (ilmenite), zirconium concentrates, 
masonry cement, lime, and fuller’s earth. The value of salt more 
than tripled, titanium (ilmenite) and masonry cement rose by 
21%, zirconium concentrates and fuller’s earth increased by more 
than 8%, and lime rose by nearly 5% (actual values withheld— 
company proprietary data). Smaller yet significant increases also 
took place in common clay and dimension stone. The largest 
decreases in value took place in crushed stone, down $40 million; 
portland cement (data withheld—company proprietary data); 
construction sand and gravel, down $6.4 million; and kyanite, 
down $3.6 million. Smaller yet significant decreases also occurred 
in feldspar, industrial sand and gravel, crude vermiculite, and iron 
oxide pigments (listed in descending order of change). 

Virginia continued to be the only U.S. producer of kyanite 
as well as ranked first of two producers in the production of 
titanium (ilmenite) and zirconium concentrates. The State rose 
in rank from 9th to 7th in common clay production, 9th to 
8th in crushed stone production, and 13th to 9th in masonry 
cement production. Virginia remained second in rank behind 
South Carolina in vermiculite production, second of seven 
feldspar-producing States, third of three iron oxide pigments- 
producing States (behind Georgia and Alabama), and fourth in 
fuller’s earth production. The State continued to be a significant 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of June 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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producer of lime but ceased production of mica in 2008 and 
crude talc in 2007. 

The following information was provided by the Virginia 
Division of Geology and Mineral Resources? (VDGMR) 
of the Commonwealth of Virginia’s Department of Mines, 
Minerals and Energy (DMME). Mine production statistics and 
employment data are based upon annual reports submitted to 
DMME by mine operators. Data or information pertaining to 
specific mineral commodities reported by DMME isa based on 
the Department’s own information-gathering processes and may 
differ from USGS estimates and production figures. 


Mine Permitting, Production, and Employment 


By yearend 2008, there were 443 permitted nonfuel mineral 
mines in Virginia, down slightly from 446 permitted mines in 
2007. New mining permits were issued to eight operations, 17 
permits were transferred to new operators, and seven mines 
closed during the year. Mine operators reported 66.6 million 
metric tons (Mt) of nonfuel minerals produced in 2008, which is 
about 16% less than the total reported in 2007. Mine operators 
employed 4,656 workers in 2008, including both production 
and office staff. Independent contractors, although an important 
component of the mining-related workforce, are not included in 
the employment number. Total wages paid to mine workers and 
office staff in 2008 was about $162.2 million. 


Commodity Review 


Industrial Minerals 


Clay and Shale.—In 2008, about 982,000 t of common 
clay and shale were mined for brick, tile, clay pipe, and other 
clay products. This represents about a 9% decrease from the 
production level reported in 2007. There were 35 permitted 
mine operations during the year. The leading company 
producing clay and shale materials was General Shale Brick 
Inc., reporting a total of about 269,000 t from three active mine 
operations. The largest single shale operation was the Layfield 
Pit, operated by Branscome Inc., and located in Charles City 
County, where 187,000 t were reported for the year. 

Two operations in Virginia mined fuller's earth 
(montmorillonite) with combined production reported in 2008 
of about 271,000 t. Nestle Purina Petcare Company continued 
operations from an open pit mine in King William County, and 
Bennett Mineral Company mined deposits located in King and 
Queen County. These clay deposits occur in the Tertiary Calvert 
Formation in Virginia's Coastal Plain region. 


*William L. Lassetter, Jr., Economic Geology Section Manager with the 
Virginia Division of Geology and Mineral Resources authored the text of the 
State mineral industry information provided by that State agency. 
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Sand and Gravel, Construction.— Construction mine operators 
reported a total of about 9.0 Mt of sand and gravel construction 
aggregate produced in 2008 from 245 mines under active mines. 
Compared with that of 2007, mine output was down by about 
29% in 2008. Most of the mines are located in the Coastal Plain 
physiographic province of the State. Sand and gravel accounted for 
about 14% of all nonfuel mineral production in Virginia. Vulcan 
Construction Materials LP was the overall production leader, with 
about 1.0 Mt reported from two active mines. Vulcan's Puddledock 
sand and gravel pit, located in Prince George County, was the 
leading single producing operation, reporting nearly 908,000 
metric tons (t). Charles City County led the State in sand and gravel 
production, with a total of 1.2 Mt from eight operations. Prince 
George County was the second leading producing county, with 1.1 
Mt reported from two active operations. 

Stone, Crushed.— Annual reports to DMME from mine 
operators in Virginia indicated a total of about 52.5 Mt of crushed 
stone produced in 2008, down 15% from the production level 
reported in 2007. Production was reported from 130 mine 
operations with active permits, accounting for about 79% of all 
nonfuel mineral production in Virginia. About 44% of Virginia's 
crushed stone came from granite, another 32% from limestone and 
dolomite, 19% from trap rock, and the remaining 5% from other 
rock types, including sandstone, marble, quartzite, and so forth. 

Vulcan Construction Materials LP remained the leading 
producer of crushed stone in the State, reporting a total of 12.8 Mt 
from 20 operations with active permits. Luck Stone Corporation 
was second in production with 11.1 Mt from 19 active mine 
permits. Martin Marietta's Doswell quarry located in Hanover 
County was the largest single producing operation, reporting 
about 2.2 Mt for 2008. Loudoun County led the State in crushed 
stone production with a total of 5.2 Mt from five operations. 


Mineral Fuels and Related Materials 


Uranium.—In early 2008, Virginia Uranium, Inc. completed 
exploratory drilling (three core and seven rotary holes) on the 
Coles Hill uranium property located in north-central Pittsylvania 
County. The drilling was conducted as part of the Uranium 
Exploration Permit issued in 2007 by the Department of 
Mines, Minerals and Energy. The permit authorized up to 40 
exploration drill holes in two main target areas of the permitted 
area of about 78 hectares. 

The Coles Hill uranium deposit was discovered in the late 
1970s by Marline Uranium Corporation while conducting 
regional scale exploration in central Virginia. From 1979 to 
1982, the company completed an extensive drilling program 
that included 182 rotary percussion and 74 diamond core holes 
totaling 58,000 meters. In 1982, Marline announced geologic 
reserves in the South Coles Hill (Swanson) Deposit that 
included 27 Mt averaging 0.093% U3O8, with about 25,000 t 
contained U3OS8, at the cutoff grade of 0.025%. In 1983, the 
Virginia General Assembly enacted a moratorium prohibiting 
the acceptance of mining permit applications until a regulatory 
program was established. The moratorium remained in effect 
during 2008. 
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Government Programs and Activities 


As part of the Department of Mines, Minerals and Energy, 
the Division of Geology and Mineral Resources (VDGMR) 
serves as the Commonwealth’s geological survey. During 2008, 
VDGMR continued activities that supported the Department's 
mission to enhance the development and conservation of 
energy and mineral resources in a safe and environmentally 
sound manner for a more productive economy. These activities 
included geologic mapping, compilation and analysis of mineral 
production statistics, inventorying the locations and geologic 
characteristics of historic mining activities, and quantitative 
assessments of mineral and energy resources. The VDGMR 
has been an active participant in the STATEMAP Program. 
STATEMAP is a component of the congressionally mandated 
National Cooperative Geologic Mapping Program (NCGMP), 
through which the USGS distributes Federal funds to support 
geologic mapping efforts through a competitive funding 
process. The NCGMP has three primary components: (1) 
FEDMAP, which funds Federal geologic mapping projects; (2) 
STATEMAP, which is a matching-funds grant program with 
State geological surveys; and (3) EDMAP, a matching-funds 
grant program with universities that has a goal to train the 
next generation of geologic mappers. The VDGMR conducted 
geologic mapping and digital map compilation focused along 
the Interstate 81 corridor and in the Richmond metropolitan 
area. Publications and Open File Reports (OFR) that were 
released in 2008 include: Publication 173, Historical 15- and 
30-minute Topographic Maps of Virginia; OFR 08-01, Bedrock 
geologic map of the Augusta Springs quadrangle, Virginia, 
2008, 1:24,000; OFR 08-02, Bedrock geologic map of the 
Amherst quadrangle, Virginia, 2008, 1:24,000; OFR 08-03, 
Bedrock geologic map of the Piney River quadrangle, Virginia, 
2008, 1:24,000; and OFR-08-04, Virginia Coal Quality 
Database (Excel spreadsheet), 2008. 

VDGMER staff added new records to the Mineral Resources 
of Virginia (MRV) database, which documents the locations and 
geologic characteristics of historic and abandoned mineral mine 
sites. The database serves as a critical resource for analyzing the 
spatial distribution of a wide variety of mineral resources and 
the implications for public safety and environmental concerns. 
VDGMR geologists also compiled location information for 
abandoned underground coal mines, adding this data to the 
Departmental Coal Mine Information System that contains 
scanned, catalogued, and georeferenced mine maps acquired 
from coal companies, State and Federal agencies, consultants, 
and the general public. During 2008, VDGMR participated 
in the USGS National Coal Resources Database System State 
Cooperative Program. Working with USGS scientists from 
the Eastern Energy Resources Science Center, coal resource 
information is recorrelated with the revised stratigraphic 
framework for the Virginia portion of the Appalachian Basin. 
For more information on these and other publications of 
VDGMR, visit the Web site at http://www.dmme.virginia.gov/ 
DMR/. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN VIRGINIA! 2 


(Thousand metric tons and thousand dollars) 


| 2000 2001 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Clays, common 762 1,810 725 7,840 ' 766 8,540 
Kyanite 102 *' 23,600 ' 118 ' 29,100 ' 97 25,500 
Mica, crude -- -- (3) l - -- 
Sand and gravel, construction 14,200 110,000 12,300 115,000 10,200 109,000 
Stone: 

Crushed 77,800 ' 849,000 * 62,600 ' 713,000 ' 54,500 673,000 

Dimension W W W W 9 1,040 
Combined values of cement, clays (fuller's earth), 

feldspar, gemstones (natural), iron oxide pigments 

(crude), lime, salt (2007-08), sand and gravel 

(industrial), talc [crude (2006)], titanium concentrates 

(ilmenite), vermiculite (crude), zirconium concentrates, 

and values indicated by symbol W XX 318,000 ' XX 310,000 * XX 317,000 

Total XX 1,300,000 ' XX 1,180,000 ' XX 1,130,000 
"Estimated. 'Revised. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values" data. XX Not applicable. 


-- Zero. 

"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
"Data are rounded to no more than three significant digits; may not add to totals shown. 

"Less than % unit. 


TABLE 2 
VIRGINIA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone” 41 ' 18,200" $205,000 ' 43 18,400 $209,000 
Dolomite 4 2,910 19,900 ' 3 1,900 18,600 
Granite 28 ' 25,400 ' 315,000 * 30 21,300 290,000 
Sandstone and quartzite 6 1,270 ' 12,500 ' 6 1,100 12,100 
Traprock 11 12,800 152,000 ' 10 10,100 128,000 
Slate 2 591 ' 3,130 ' 3 454 2,850 
Miscellaneous stone 4 1,480 6,140 4 1,280 13,200 
Total XX 62,600 ' 713,000 * XX 54,500 673,000 


"Revised. XX Not applicable. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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TABLE 3 
VIRGINIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


49.4 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


*Reported and estimated production without a breakdown by end use. 


Use Quantity Value 
Construction: 
Coarse aggregate (+1'⁄, inch): 
Macadam W W 
Riprap and jetty stone 238 3,300 
Filter stone 266 3,650 
Other coarse aggregate 1,370 21,700 
Coarse aggregate, graded: 
Concrete aggregate, coarse 3,050 30,000 
Bituminous aggregate, coarse 1,800 17,600 
Bituminous surface-treatment aggregate 357 3,750 
Railroad ballast 506 4,920 
Other graded coarse aggregate 8,110 121,000 
Fine aggregate (-% inch): 
Stone sand, concrete 669 7,150 
Stone sand, bituminous mix or seal 329 4,150 
Screening, undesignated 418 4,730 
Other fine aggregate 2,350 26,700 
Coarse and fine aggregates: 
Graded road base or subbase 1,990 22,800 
Unpaved road surfacing 507 4,760 
Crusher run or fill or waste 1,990 15,000 
Roofing granules W W 
Other coarse and fine aggregate 6,030 66,600 
Other construction materials 1,220 12,200 
Agricultural: | 
Limestone 692 9.420 
Other agricultural uses 132 4,500 
Special: 
Mine dusting or acid water treatment W W 
Other fillers or extenders W W 
Other miscellaneous uses and specified uses not listed 253 3,190 
Unspecified: 
Reported 14,900 190,000 
Estimated 7,100 89,000 
Total 54,500 673,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
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TABLE 4 


VIRGINIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


Use 


District 1 


Quantity Value Quantity 


Construction: 
Coarse aggregate (+1 inch)’ 
Coarse aggregate, graded? 
Fine aggregate (-*⁄4 inch)" 
Coarse and fine aggregate" 
Other construction materials 

Agricultural 

Special’ 

Other miscellaneous uses 


1,080 11,700 


4,410 41,200 


3,700 31,100 


W 
W 
1,800 19,800 W 
W 
1,210 12,200 2 

W 


Unspecified: 
Reported 
Estimated 
Total 


W W 
W W -- 
50 646 203 
-- -- 3,680 
6,400 80,000 629 
19,300 214,000 9,760 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregates. 


“Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), railroad ballast, and 


other graded coarse aggregates. 


District2 
Value 


46,500 
7,900 


113,000 


“Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregates. 


“Includes crusher run or fill or waste, graded road base or subbase, roofing granules, unpaved road surfacing, and other coarse and 


fine aggregates. 


“Includes limestone and other agricultural uses. 


"Includes mine dusting or acid water treatment and other fillers or extenders. 


‘Reported and estimated production without a breakdown by end use. 


Value 
(thousands) 
$50,400 


192 
2,470 
214 
3,860 
22 
228 

5 


7,370 
43,800 


TABLE 5 
VIRGINIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY’ 
Quantity 
(thousand 
Use metric tons) 

Concrete aggregate (including concrete sand) 3,880 

Concrete products (blocks, bricks, pipe, decorative, etc.) 19 

Asphaltic concrete aggregates and other bituminous mixtures 319 

Road base and coverings 32 

Fill 797 

Snow and ice control 5 

Golf course 16 

Other miscellaneous uses l 
Unspecified:? 

Reported 1,010 

Estimated 4,140 

Total or average 10,200 


109,000 


Unit 
value 
$12.99 

10.11 
7.74 
6.69 
4.84 
4.40 

14.25 
5.00 


7.31 
10.58 
10.63 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


: Reported and estimated production without a breakdown by end use. 
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. District 3 - 
Quantity Value 

W W 

W W 

W W 

W W 

W W 
11,200 143,000 
138 1,700 
25,500 347,000 
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TABLE 6 
VIRGINIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Concrete aggregates and concrete products W W W W 3,780 48,900 
Asphaltic concrete aggregates and road base materials W W W W 286 2,160 
Fill 64 229 (2) ] 733 3,630 
Other miscellaneous uses” 98 1,100 49 428 18 234 
Unspecified:* 

Reported 61 548 56 350 890 6,470 

Estimated 896 9,530 1,370 14,600 1,870 19,700 

Total 1,120 11,400 1,480 15,400 7,580 81,000 

Unspecified districts 
Use Quantity Value 

Concrete aggregates and concrete products 47 770 
Asphaltic concrete aggregates and road base materials -- -- 
Fill -- -- 
Other miscellaneous uses -- -- 
Unspecified: 

Reported -- -- 

Estimated -- -- 

Total 47 770 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 


*Less than % unit. 
*Includes golf course and snow and ice control. 
“Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF WASHINGTON 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Washington Department of Natural Resources, Division of Geology and Earth Resources, for collecting information on all 


nonfuel minerals. 


In 2008, Washington’s nonfuel raw mineral production! was 
valued at $718 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a nearly 4% decrease, or $29 
million, from that of 2007, which was down by 1.6%, or by 
$12 million, from that of 2006. In spite of the decreases in total 
value, the State rose from 30th to 29th in rank among the 50 
States in total nonfuel raw mineral production value, accounting 
for slightly more than 1% of the U.S. total nonfuel mineral 
production value in 2008. 

In 2008, Washington’s leading nonfuel mineral commodities 
by production value were, in descending order of value, 
construction sand and gravel, crushed stone, portland 
cement, zinc, and gold (production of gold resumed in 2008). 
Construction sand and gravel and crushed stone accounted 
for 68% of the State’s total nonfuel mineral value. The largest 


he terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 
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increase in production value took place in lead, which increased 
by 18% from the 2007 production value. This was followed by 
construction sand and gravel, with a $275,000 increase in value, 
despite a 1396 decrease in production. Common clays, olivine, 
and peat all saw increases in production value and the quantities 
produced compared with those in 2007. The largest decrease in 
production value took place with portland cement, followed by 
zinc and diatomite. Diatomite production remained significantly 
reduced compared to production levels prior to 2006. Smaller 
decreases were seen with lime, crushed stone, industrial sand 
and gravel, and cadmium (as a byproduct of zinc concentrates). 
The Washington crushed stone industry, which in 2007 declined 
by almost $10 million, or 5.3%, only experienced a $284,000 
decrease from 2007 levels in 2008, or 0.2% (table 1). 

In 2008, Washington continued to be first in the quantities 
of olivine produced of the two producing States, and third in 
the production of zinc. The State rose from sixth to fifth in the 
production of construction sand and gravel but decreased to 
fifth from fourth in lead production. Primary aluminum and 
raw steel also were produced in Washington, but both metals 
were processed from materials acquired from foreign and 
other domestic sources. In 2008, with an estimated increase in 
production of more than 11%, the State rose to third from fourth 
in rank of the 11 States that produced primary aluminum. 
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TABLE 1 
NONFUEL RAW MINERAL PRODUCTION IN WASHINGTON? 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Clays: 

Common 53 149 84 170 88 360 

Fire 25 41 -- -- -- -- 
Gemstones, natural NA 49 NA 49 NA 50 
Gypsum, crude -- -- -- =- 14 150 
Peat W W W 66 W 75 
Sand and gravel, construction 48,400 315.000 45,500 324,000 39,400 324,000 
Stone, crushed 16,800 175,000 ' 18,000 ' 166,000 ' 17,200 165,000 
Combined values of cadmium (byproduct from zinc 

concentrates), cement (portland), diatomite, gold 

(2008), lead, lime, olivine, sand and gravel (industrial), 

stone (dimension miscellaneaous), zinc, and values 

indicated by symbol W XX 270,000 XX 258,000 XX 228,000 

Total XX 759,000 XX 747,000 * XX 718,000 


‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. 


XX Not applicable. -- Zero. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Data are rounded to no more than three significant digits; may not add to totals shown. 


WASHINGTON: CRUSHED STONE SOLD OR USED, BY TYPE! 


TABLE 2 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone? 28 ' 2,000 * $21,800 ' 25 1,350 $14,800 
Dolomite -- 7 -- ` -- -- -- -- 
Marble - -7 om -- -- -- 
Granite 11° 1,780 ' 18,000 ' 11 1,420 14,900 
Traprock 64 ' 7.750 ' 67,600 ' 72 8,010 69,800 
Sandstone & quartzite 3 411 9.600 4 779 12,900 
Volcanic cinder and scoria l 62 581 l 60 578 
Miscellaneous stone 39 ' 5.980 ' 48,000 ' 31 5,570 52,200 
Total XX 18,000 ' 166,000 ' XX 17,200 165,000 


"Revised. XX Not applicable. -- Zero. 
Data are rounded to no more than three significant digits; may not add to totals shown. 


“Includes limestone-dolomite reported with no distinction between the two. 
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WASHINGTON: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 
Coarse aggregate (+1' inch): 
Macadam 
Riprap and jetty stone 
Filter stone 
Other coarse aggregate 
Coarse aggregate, graded: 
Concrete aggregate, coarse 
Bituminous aggregate, coarse 
Bituminous surface-treatment aggregate 
Railroad ballast 
Fine aggregate (-% inch): 
Stone sand, concrete 
Stone sand, bituminous mix or seal 
Screening, undesignated 
Other fine aggregate 
Coarse and fine aggregate: 
Graded road base or subbase 
Unpaved road surfacing 
Terrazzo and exposed aggregate 
Crusher run or fill or waste 
Other coarse and fine aggregates 
Other construction materials 
Agricultural: 
Limestone 
Poultry grit and mineral food 
Chemical and metallurgical: 
Lime manufacture 
Flux stone 
Special: 
Whiting or whiting substitute 
Other fillers or extenders 
Unspecified: 
Reported 
Estimated 
Total 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


Quantity 


5,160 
5,700 
17,200 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


Reported and estimated production without a breakdown by end use. 


Value 
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TABLE 4 


WASHINGTON: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT' 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value Quantity Value 

Construction: 
Coarse aggregate (+1' inch)’ 571 6,620 W W W W A Es 
Coarse aggregate, graded” 1,200 8,900 W W W W -- -- 
Fine aggregate (-*⁄4 inch)’ W w w W W W SS es 
Coarse and fine aggregate" 2,660 19,700 236 1,280 157 843 59 276 
Other construction materials 26 440 7 123 110 627 -- -- 
Agricultural == BE W W = = T = 
Chemical and metallurgical’ W W ee - W W = EM 
Special" =e =š W W E: a a " 

Unspecified:" 
Reported 1,320 13,400 575 5,520 20 184 3,240 31,400 
Estimated 4,400 43,000 645 6,200 600 5,700 -- -- 
Total 10,700 98,100 1,710 16,300 1,460 19,200 3,300 31,700 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), and railroad ballast. 


“Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregate. 


Includes crusher run or fill or waste, graded road base or subbase, terrazzo and exposed aggregate, unpaved road surfacing, and 


other coarse and fine aggregates. 
“Includes limestone and poultry grit and mineral food. 
"Includes lime manufacture and flux stone. 


‘Includes whiting or whiting substitute and other fillers or extenders. 


Reported and estimated production without a breakdown by end use. 


TABLE 5 
WASHINGTON: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 
BY MAJOR USE CATEGORY’ 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand) 8,220 $79,300 $9.64 
Concrete products (blocks, bricks, pipe, decorative, etc.) 10 90 9.00 
Asphaltic concrete aggregates and other bituminous mixtures 764 10,100 13.20 
Road base and coverings” 5,600 39,500 7.05 
Fill 3,310 16,500 4.98 
Snow and ice control 125 711 5.69 
Railroad ballast 153 1,050 6.86 
Other miscellaneous uses* 325 3,380 10.39 
Unspecified:” 
Reported 8,090 61,400 7.60 
Estimated 12,800 112,000 8.76 
Total or average 39,400 324,000 8.23 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


“Includes plaster and gunite sands. 


?Includes road and other stabilization (cement). 


“Includes filtration and golf course. 


Reported and estimated production without a breakdown by end use. 
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W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 


TABLE 6 
WASHINGTON: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 District 3 
Use I Quantity Value Quantity Value Quantity Value 
Concrete aggregates and concrete products’ 7,460 73,200 461 3,750 307 2,480 
Asphaltic concrete aggregates and road base materials” 4,250 34,400 1,520 11,400 602 3,770 
Fill 3,090 15,500 87 360 139 669 
Snow and ice control 73 437 W W W W 
Railroad ballast 112 808 W W W W 
Other miscellaneous uses* 254 2,650 53 406 112 839 
Unspecified: 
Reported 2,810 21,700 2,040 15,800 3,000 22,300 
Estimated 11,400 101,000 885 7,170 501 4,060 
Total 29,400 249,000 5,040 38,900 4,660 34,100 
Unspecified districts 
Use Quantity Value 
Concrete aggregates and concrete products” -- -- 
Asphaltic concrete aggregates and road base materials” = S 
Fill -- -- 
Snow and ice control -- -- 
Railroad ballast -- -- 
Other miscellaneous uses" = SS 
Unspecified:° 
Reported 231 1,660 
Estimated -- -- 
Total 231 1,660 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes plaster and gunite sands. 

Includes road and other stabilization (cement). 

“Includes filtration and golf course. 

Reported and estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF WEST VIRGINIA 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the West 
Virginia Geological and Economic Survey for collecting information on all nonfuel minerals. 


In 2008, West Virginia’s nonfuel raw mineral production! was 
valued at $238 million, based upon annual U.S. Geological Survey 
(USGS) data. This was a $12 million, or 5.3%, increase from the 
State’s total nonfuel mineral value of $226 million in 2007, which 
was a $4 million, or 1.7%, decrease from that of 2006. 

Based upon production value, crushed stone continued to 
be West Virginia’s leading nonfuel mineral commodity in 
2008, accounting for 55% of the State’s total nonfuel mineral 
production value. Portland cement, lime, industrial sand and 
gravel, and masonry cement followed (in descending order of 
value) and accounted for, along with crushed stone, about 96% 
of the State’s total value of nonfuel raw mineral production. 

Crushed stone led the State’s rise in nonfuel raw mineral 
production value with a $16 million, or 14%, increase in 
production value, resulting from a 2.7% increase in production. 
This was followed by increases that took place in salt and 
lime (data withheld—company proprietary data). The largest 
decrease in value took place in portland cement, followed by 
smaller decreases in construction sand and gravel, industrial 
sand and gravel, and masonry cement (data withheld). 
Production of construction sand and gravel was down almost 
37% in 2008 and the production value declined almost $1.8 
million, or 32%. Industrial sand and gravel saw a smaller 
decline in both production and production value, down 2% and 
2.3%, respectively (table 1). 

West Virginia continued to rank 10th among 16 salt-producing 
States. The State’s mines produced industrial minerals and coal; 
no metals were mined in West Virginia. Primary aluminum 
and raw steel were produced in the State, but both metals were 
processed from materials acquired from foreign and other 
domestic sources. In 2008, West Virginia fell from 9th to 10th 
in the Nation in the production of primary aluminum among 11 
producing States. 

The following narrative information was provided by the West 
Virginia Geological and Economic Survey (WVGES)-? 


Industry Trends and Developments 


According to the WVGES, while coal continued to dominate 
economic mineral production in the State in 2008, West Virginia 
also produced crushed stone (mainly limestone), clay, shale, 
sandstone, sand and gravel, and sand limestone. 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

?J.Q. Britton, B.M. Blake, and D.A. Jones of the WVGES authored the text of 
the State mineral industry information provided by that State agency. 
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Commodity Review 


Industrial Minerals 


Stone, Crushed.—Limestone quarry production, which 
accounts for 90% of the total noncoal mineral production in 
the State (based upon tonnage), totaled approximately 15.4 
million metric tons (Mt) (17 million short tons), from 46 mining 
permits, a decrease of 3% from that of 2007. The majority of 
West Virginia's limestone production was from a northeast- 
southwest trend in the counties along the State's eastern border 
with Virginia. The trend extended northeastward into the 
State's eastern panhandle along outcrop belts of thick carbonate 
units of Ordovician, Silurian, Devonian, and Mississippian 
age (spanning an age from about 480 million years to about 
320 million years). Monongalia County has been the leading 
limestone-producing county in the State since 2005, from which 
more than 3.9 Mt (4.3 million short tons) was quarried from the 
Greenbrier Limestone of Mississippian age in 2008. Monongalia 
County was followed by Jefferson and Randolph Counties, 
which produced 2.8 and 2.0 Mt, respectively (3 and 2.2 million 
short tons) (Britton, Blake, and Jones, 2008). Away from the 
main limestone-producing area near the Virginia border, one 
operation in Ritchie County, in the northwestern portion of the 
State, produced approximately 100,000 t (110,000 short tons) of 
limestone. 

Although aggregate, by far, was the largest use for the State's 
limestone resources, additionally, limestone was processed for 
use in the production of cement and steel and for such uses as 
agricultural lime and ballast, flue gas desulfurization, fluidized 
bed combustion, low silica rock dust for the coal industry, 
metallurgical flux, stream revitalization, various chemical 
applications, and wastewater treatment. Almost half of this 
limestone is shipped and sold in Virginia, Maryland, and the 
District of Columbia. 


Other Industrial Minerals.—The majority of West 
Virginia's sand and gravel was produced from Tucker and 
Grant Counties in the northern part of the State or in Logan 
and Raleigh Counties in southern West Virginia. Raleigh 
County reported total crushed sandstone production of 608,000 
t (670,000 short tons), with Logan and Randolph Counties 
reporting 190,000 and 59,000 t, respectively (210,000 and 
65,000 short tons). Common clay and shale production, mostly 
used in the brick manufacturing industry, was limited to 
Berkeley County in the eastern panhandle (Britton, Blake, and 
Jones, 2008). 


Government Programs 


The WVGES continued geologic operations conducting 
geologic mapping, geochemical surveys, and research of the 
geology, mineral resources, and topography of the State and was 
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an active participant In the STATEMAP program. STATEMAP 
is a component of the congressionally mandated National 
Cooperative Geologic Mapping Program (NCGMP), through 
which the USGS distributes Federal funds to support geologic 
mapping efforts through a competitive funding process. The 
NCGMP has three primary components: (1) FEDMAP, which 
funds Federal geologic mapping projects; (2) STATEMAP, 
which is a matching-funds grant program with State geological 
surveys; and (3) EDMAP, a matching-funds grant program 
with universities that has a goal to train the next generation 

of geologic mappers. In cooperation with and as part of the 
STATEMAP program, reconnaissance bedrock mapping 

and geochemical sampling were carried out during 2008 on 
the Hightown quadrangle on the border of West Virginia 

and Virginia, located in the Valley and Ridge physiographic 


province. A preliminary bedrock geologic map was produced for 


the Hightown quadrangle (McDowell, 2008). 


Additionally, a total of 23 bedrock samples were collected 
for geochemical analysis during the 2008 field season. The 
analytical results were combined with results from past years’ 
STATEMAP projects in a geochemical database available to the 
general public as West Virginia Geological Survey Report of 
Investigations RI-34. Concurrent with the year’s STATEMAP 
project, the geochemical database was brought up to date and 
summary statistics fully revised. A GIS-compatible version of 
the database was available from the WVGES. 


References Cited 
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TABLE ! 


NONFUEL RAW MINERAL PRODUCTION IN WEST VIRGINIA °? 


(Thousand metric tons and thousand dollars) 


2006 
Mineral Quantity 

Gemstones, natural NA 
Sand and gravel: 

Construction 429 

Industrial 333 
Stone: 

Crushed 14,500 

Dimension W 
Combined values of cement, clays (common), lime, peat 

(2006—07) , salt, and values indicated by symbol W XX 

Total XX 


2007 2008 

Value Quantity Value Quantity Value 
l NA l NA l 
3,470 675 5,620 426 3,840 
17,200 345 17,600 338 17,200 
120,000 14,600 ' 115,000 ' 15.000 131,000 
w w w l 229 
89,100 XX 87,400 XX 85,100 
230,000 XX 226,000 ' XX 238,000 


"Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. Withheld values included in “Combined values” data. XX Not applicable. 
"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 
WEST VIRGINIA: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 
Type quarries metric tons) (thousands) ' quarries metric tons) (thousands) 
Limestone 24 ' 13,700" — $108,000 25 14,200 $123,000 
Sandstone & quartzite 7 858 7,710 6 781 8,240 
Total XX 14,600 ' 115,000 XX 15,000 131,000 


‘Revised. XX Not applicable. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 3 
WEST VIRGINIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use Quantity Value 
Construction: 
Coarse aggregate (+1' inch): 
Macadam W W 
Riprap and jetty stone 183 1,950 
Filter stone W W 
Other coarse aggregate 121 1,010 
Coarse aggregate, graded: 
Concrete aggregate, coarse 1,780 14,300 
Bituminous aggregate, coarse 671 5,550 
____ Bituminous surface-treatment aggregate W W 
Other graded coarse aggregate 68 722 
Fine aggregate (äs inch): 
Stone sand, concrete 195 1,470 
Stone sand, bituminous mix or seal 750 5,590 
Screening, undesignated 154 1,400 
.. Other fine aggregate 45 386 
Coarse and fine aggregate: 
Graded road base or subbase 869 5.910 
Unpaved road surfacing W W 
Crusher run or fill or waste 1,180 7,860 
Other construction materials 630 5,930 
Agricultural, limestone W W 
Chemical and metallurgical, cement manufacture W W 
Unspecified: 
Reported 4,080 45,500 
Estimated 2,700 26,000 
Total 15,000 131,000 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
Data are rounded to no more than three significant digits; may not add to totals shown. 


x Reported and estimated production without a breakdown by end use. 
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TABLE 4 


WEST VIRGINIA: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes filter stone, macadam, riprap and jetty stone, and other coarse aggregate. 


District 1 District 2 District 3 
Use Quantity Value Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+1 inch)? W W w W W W 

Coarse aggregate, graded" 360 2,070 W W W W 

Fine aggregate (-% inch)" 214 1,230 W W W W 

Coarse and fine aggregate" 850 5,060 W W W W 

Other construction materials 628 5,920 -- -- 2 10 
Agricultural? W W -- -- W W 
Chemical and metallurgical' -- -- W W -- -- 
Unspecified:® 

Reported 3,270 36,600 193 2,090 617 6,890 

Estimated 293 2,700 1,300 13,000 1,100 11,000 

Total 5,690 54,300 5,650 42,300 3,620 34,800 


?Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), and other graded coarse aggregate. 


^Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregate. 


?Includes crusher run or fill or waste, graded road base or subbase, and unpaved road surfacing. 


*Includes limestone. 
"Includes cement manufacture. 
*Reported and estimated production without a breakdown by end use. 


TABLE 5 


WEST VIRGINIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY? 


Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregates and concrete products W W $12.89 
Fill W W $5.51 
Unspecified, estimated” w W $8.98 
Total or average 426 $3,840 $9.00 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


^To avoid disclosing company proprietary data, no district tables were produced for 2008. 


*Estimated production without a breakdown by end use. 
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THE MINERAL INDUSTRY OF WISCONSIN 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Wisconsin Geological and Natural History Survey for collecting information on all nonfuel minerals. 


In 2008, Wisconsin’s nonfuel raw mineral production' was 
valued at $647 million, based upon annual U.S. Geological 
Survey (USGS) data. This was a $66 million, or 11%, increase 
from the State’s total nonfuel mineral value of $581 million in 
2007, which was down by $13 million, or just over 2%, from 
$594 million in 2006. The State rose in rank to 32nd, from 35th 
in 2007, among the 50 States in total nonfuel mineral production 
value and accounted for slightly less than 1% of the U.S. 
total value. [Because data for peat (2006) have been withheld 
(company proprietary data), the actual total production value 
for the State in 2006 are somewhat higher than those reported in 
table 1.] 


'The terms “nonfuel mineral production” and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 


Crushed stone and construction sand and gravel were (in 
descending order of total production value) Wisconsin’s leading 
nonfuel minerals in 2008, accounting for about 36% and almost 
29%, respectively, of the State’s reportable total nonfuel raw 
mineral production value (table 1). These were followed by 
industrial sand and gravel, representing about 18% of the total 
value, lime with nearly 11%, and dimension stone with about 
5% of the State’s total nonfuel mineral value. 

In 2008, the total production value of crushed stone rose 
significantly, by almost $46 million, even though production 
was down 21% from 2007 to 2008. This increase, plus the 
almost $30 million increase in the production value of industrial 
sand and gravel, contributed to the State’s increase in total 
production value in 2008. Decreases were seen with the 
production values of lime and dimension stone, but both of these 
were a magnitude smaller than the increases for crushed stone 
and industrial sand and gravel. 

In 2008, Wisconsin remained third in rank for the quantity of 
industrial sand and gravel produced and declined from first (in 
2006—07) to second in dimension stone production. The State 
decreased from 8th to 9th for lime production, but rose from 
10th to 8th for the total quantity of construction sand and gravel. 


TABLE 1 


NONFUEL RAW MINERAL PRODUCTION IN WISCONSIN"? 


(Thousand metric tons and thousand dollars) 


2006 


Mineral Quantity 

Gemstones, natural NA 
Lime 922 
Peat W 
Sand and gravel: 

Construction 39,600 

Industrial 2,450 
Stone: 

Crushed 41,000 * 

Dimension 302 ' 

Total XX 


2007 2008 

Value Quantity Value Quantity Value 
6 NA 6 NA 7 
70,700 959 78,000 852 71,500 
w w 26 w 26 
182,000 38,200 186,000 35,400 185,000 
74,100 2,650 90,100 3,290 120,000 
231,000 ' 32,800 ' 191,000 ' 25,900 237,000 
35,800 ' 307 ' 35,9005 ` 250 33,300 
594,000 ' XX 581,000 ' XX 647,000 


‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; excluded from “Total.” XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


^Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 2 
WISCONSIN: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone? 216° 26,900" $157,000 ' 211 21,600 $127,000 
Dolomite 9 545 2,680 8 482 2,340 
Marble --" em ` ` - = -- 
Granite 7° 1,580 ' 7,460 ' 9 2,170 10,700 
Traprock 6 3,160 20,800 4 1,420 95,800 
Miscellaneous stone 3° 629 ' 3,120 ' 3 218 1,270 
Total XX 32,800 ' 191,000 ' XX 25,900 237,000 


‘Revised. XX Not applicable. -- Zero. 
[Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 


TABLE 3 
WISCONSIN: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


52.2 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


*Reported and estimated production without a breakdown by end use. 
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Use Quantity Value 
Construction: 
Coarse aggregate (+1'4 inch): 
Riprap and jetty stone 543 2,150 
Filter stone 111 738 
Other coarse aggregate 704 3,880 
Coarse aggregate, graded: 
Concrete aggregate, coarse 207 1,560 
Bituminous aggregate, coarse 1,080 7,330 
Bituminous surface-treatment aggregate W W 
Other graded coarse aggregate 1,110 8,610 
Fine aggregate (-⁄ inch): 
Stone sand, concrete 95 820 
Stone sand, bituminous mix or seal 102 224 
Screening, undesignated 340 1,170 
Other fine aggregate 364 2,510 
Coarse and fine aggregates: 
Graded road base or subbase 2,450 13,200 
Unpaved road surfacing w w 
Terrazzo and exposed aggregate w w 
Crusher run or fill or waste | 646 2,040 
Roofing granules W W 
Other coarse and fine aggregates 2,120 10,400 
Other construction materials 2 20 
Agricultural: 
Limestone 345 4.780 
Other agricultural uses 82 352 
Special, other fillers or extenders m W W 
Unspecified: 
Reported 299 1,740 
Estimated 13,000 77,000 
Total 25,900 237,000 


TABLE 4 


WISCONSIN: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


Use 
Construction: 
Coarse aggregate Cl inch)? 
Coarse aggregate, graded" 
Fine aggregate (-% inch)? 
Coarse and fine aggregate? 
Other construction materials 
Agricultural’ 
Special? 
Unspecified:? 
Reported 
Estimated 
Total 


Construction: 
Coarse aggregate (1 inch) 
Coarse aggregate, graded" 
Fine aggregate (-% inch)? 
Coarse and fine aggregate? 
Other construction materials 
Agricultural” 
Special 
Unspecified:’ 
Reported 
Estimated 
Total 


(Thousand metric tons and thousand dollars) 


Districts 1 and 2? District 3 


Quantity Value 


401 2.230 W W 
2,200 — 16,100 W W 
719 4,140 42 232 
3,940 — 18,800 W W 
2 20 - is 

W W W W 

W W = = 


5,000 29,000 2,700 16,000 
12,600 74,700 4,900 116,000 
District 6 District 7 
Quantity Value 


161 962 -- -- 
810 4,700 90 525 
971 5,700 90 525 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


*Districts 1 and 2 are combined to avoid disclosing company proprietary data. 


*Includes filter stone, riprap and jetty stone, and other coarse aggregates. 


Quantity Value 


Quantity Value 


District 4 


Quantity Value 


w w 

W W 

W W 

298 1,740 

763 4,500 

2,700 13,900 
District 8 


Quantity Value 


17 96 
40 553 
486 2,800 
543 3,490 


District 5 


Quantity Value 


3,400 20,000 
3,710 21,800 


Unspecified districts 


Quantity Value 


*Includes bituminous aggregate (coarse), bituminous surface-treatment aggregate, concrete aggregate (coarse), and other graded coarse aggregates. 


"Includes screening (undesignated), stone sand (bituminous mix or seal), stone sand (concrete), and other fine aggregates. 


“Includes crusher run or fill or waste, graded road base or subbase, roofing granules, terrazzo and exposed aggregate, unpaved road surfacing, and 


other coarse and fine aggregates. 
"Includes limestone and other agricultural uses. 
*Includes other fillers or extenders. 


"Reported and estimated production without a breakdown by end use. 
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291 1,280 

18 77 

309 1,360 
52.3 


52.4 


TABLE 5 


WISCONSIN: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY! 
Quantity 
(thousand Value Unit 

Use metric tons) (thousands) value 

Concrete aggregate (including concrete sand) 5,270 $29,800 $5.66 

Plaster and gunite sands 227 1,800 7.94 

Concrete products (blocks, bricks, pipe, decorative, etc.) 248 924 3.73 

Asphaltic concrete aggregates and other bituminous mixtures 1,850 10,200 5.55 

Road base and coverings 4,810 20,700 4.30 

Road stabilization (cement) 26 197 7.58 

Road stabilization (lime) 1,040 5,500 5.30 

Fill 1,540 5,280 3.43 

Snow and ice control 156 827 5.30 

Railroad ballast 10 72 7.20 

Roofing granules 8 47 5.88 

Other miscellaneous uses? 146 1,970 13.49 
Unspecified:° 

Reported 1,210 7,450 6.18 

Estimated 18,800 100,000 5.33 

Total or average 35,400 185,000 5.24 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Includes filtration. 


Reported and estimated production without a breakdown by end use. 
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WISCONSIN: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


Use 


TABLE 6 


BY USE AND DISTRICT!” 


(Thousand metric tons and thousand dollars) 


Concrete aggregates and concrete products? 


Asphaltic concrete aggregates and road base materials" 


Fill 


5 
Other miscellaneous uses 


Unspecified:° 
Reported 

. Estimated 
Total 


Concrete aggregates and concrete products? 


Asphaltic concrete aggregates and road base materials" 


Fill 


; 5 
Other miscellaneous uses 


Unspecified: 
Reported 
Estimated 
Total 


Concrete aggregates and concrete products? 


Asphaltic concrete aggregates and road base materials“ 


Fill 


; 5 
Other miscellaneous uses 


Unspecified:° 


Reported 
Estimated 
Total 


W Withheld to avoid disclosing company proprietary data; included in “Other miscellaneous uses.” -- Zero. 


District 1 
Quantity Value 
929 5,970 
1,120 5,980 
75 161 
45 234 
228 1,490 


1,870 10,600 
4,260 24.500 
Districts 4 and 5 


Quantity Value 


274 1,160 

358 1,850 

45 194 

34 228 

745 4,120 
4,620 24,500 
6,080 32,000 
Unspecified districts 


Quantity Value 


284 1,570 
1,240 6,580 
1,530 8,140 


District 2 


Quantity Value 


3,560 19,300 


3,860 19,000 

1,120 4,190 

58 364 

20 113 

4,200 22,200 

12,800 65,100 
District 6 

Quantity Value 

W W 

811 3,520 

71 115 

322 2,670 

78 1,160 

2,100 11,200 

3,380 18,600 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


? Specified districts are combined to avoid disclosing company proprietary data. 


*Includes plaster and gunite sands. 
“Includes road and other stabilization (cement and lime). 


"Includes filtration, railroad ballast, roofing granules, and snow and ice control. 


Reported and estimated production without a breakdown by end use. 
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District 3 
Quantity Value 
641 3,230 
781 2,750 
196 430 
21 142 
40 230 
2,390 12,600 
4,070 19,400 


Districts 7 and 8 


Quantity Value 


W W 
518 2,000 
38 182 
184 2,200 
94 345 
2,390 12,700 
3,230 17,400 
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THE MINERAL INDUSTRY OF WYOMING 


This chapter has been prepared under a Memorandum of Understanding between the U.S. Geological Survey and the 
Wyoming State Geological Survey for collecting information on all nonfuel minerals. 


In 2008, Wyoming's nonfuel raw mineral production! was 
valued at just over $2 billion, based upon annual U.S. Geological 
Survey (USGS) data. This was a $260 million, or an almost 15%, 
increase from the State's total nonfuel mineral production value 
for 2007, which was up $170 million, or more than 10%, from 
that of 2006. The State rose in rank to 11th from 14th among the 
50 States in total nonfuel raw mineral production value; Wyoming 
ranked 14th from 2005—2007. In 2008 Wyoming accounted for 
2.896 of the U.S. total value. For the third consecutive year, the 
State ranked second in the Nation for the per capita production 
value of its nonfuel mineral industry. With a population of 
533,000, the production value was about $3,780 per person. 

Soda ash remained Wyoming's leading nonfuel mineral, by 
production value, followed by bentonite clay, Grade-A helium, 
construction sand and gravel, portland cement, and crushed 
stone. Together, these six mineral commodities have accounted 
for approximately 99% of the State's total nonfuel raw mineral 
production value since 2005. 

The largest increases in mineral commodity production values, 
in descending order of total value, took place with soda ash, 
Grade-A helium, and construction sand and gravel. Production 
of soda ash was up only slightly (1.796) compared to 2007 
but the production value still rose by almost 19%. Grade-A 
helium production was up almost 9% in 2008 from 2007 but 
the production value rose by 45%. Conversely, production of 
construction sand and gravel was down 10% from that of 2007, 
but the production value rose by more than $4 million, or almost 
5%. In descending order of total production value, the unit values 
of Grade-A helium, soda ash, crude gypsum, and construction 
sand and gravel saw the largest increases in 2008. Between 2006 
and 2008, the unit value of soda ash had risen just over 26%, 
Grade-A helium, 68%, and construction sand and gravel, 35%. 

The largest decrease in production value took place in 
bentonite clay, which was down almost $13 million, although 
production was up 696. Smaller total production value decreases 
were seen with crushed stone, lime, and portland cement. 

Since at least 1986,? Wyoming continued to be ranked first 
in soda ash and bentonite clay production, and since at least 
1987, second in Grade-A helium production. Since 2005, 
Wyoming has been one of only two soda ash-producing States, 
with California producing a significantly smaller amount. In 
2008, the United States continued to be the world's leading 


The terms “nonfuel mineral production" and related “values” encompass 
variations in meaning, depending upon the mineral products. Production may 
be measured by mine shipments, mineral commodity sales, or marketable 
production (including consumption by producers) as is applicable to the 
individual mineral commodity. 

All 2008 USGS mineral production data published in this chapter are those 
available as of July 2010. All USGS Mineral Industry Surveys and USGS 
Minerals Yearbook chapters—mineral commodity, State, and country—can be 
retrieved over the Internet at URL http://minerals.usgs.gov/minerals. 

The U.S. Bureau of Mines began to publish detailed commodity rankings 
among States in the 1986 edition of the Minerals Yearbook. 
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producer of soda ash from natural sources and the second 
leading producer, after China, of natural and synthetic soda ash. 
Sweetwater County hosts the world’s largest known deposit of 
trona, the major ore for soda ash production. 

The Wyoming State Geological Survey’? (WSGS) provided the 
following narrative information. Production data in the text that 
follows are reported by the WSGS and are based on the agency’s 
own surveys and estimates. They may differ from production 
figures reported to the USGS. 


Exploration and Development 


With the strong economy in the early portion of the year, 
Wyoming saw rising interest in finding new, economically 
recoverable deposits of both metals and industrial minerals, such 
as construction aggregates, dimension stone, and phosphates, 
among others. However, following the price decline in metals 
near yearend, metals exploration projects ended for the 
immediate future, with the notable exceptions of certain gold 
and rare earth elements projects. It was unknown at yearend to 
what extent the downturn’s effect had on sustaining the interests 
in industrial mineral commodities beyond 2008. 


Industrial Minerals 


Diamond. Most of Wyoming is underlain by the Wyoming 
Craton, which is part of the more than 2.5 billion-year-old core 
of the North American continent. Diamond-bearing intrusives 
are known on the margins of the Craton in southern Wyoming 
and northern Colorado (Hausel, 1998, p. 9-11). Two companies 
proposed diamond exploration activities in southeastern 
Wyoming during the first part of the year. 

The first 9 months of 2008, however, were dominated by 
exploration from DiamonEx USA, a subsidiary of DiamonEx 
Ltd. (Brisbane, Australia). Its exploration targeted areas 
including the Bighorn Basin in the north-central portion of 
the State, as well as in southern Wyoming. In the Bighorn 
Basin, in the Fifteen Mile Creek area west of Worland, purple 
garnets concentrated in ant hills on a gravel terrace on top 
of Tertiary sediments have been known for many years and 
were suspected to be of kimberlitic origins. DiamonEx USA, 
through MCC Geoscience Inc. (Vancouver, British Columbia, 
Canada) determined that these garnets were crustal in origin 
and not derived from any kimberlitic or lamproitic source. 

In southern Wyoming, in the Medicine Bow Mountains, the 
company did not find any kimberlite indicator minerals in its 
sampling program in the Cortex and Douglas Creek areas. 
Rough diamond prices plunged between 30—50% in late 2008, 


*Wayne M. Sutherland, Geologist (gemstones, metals, and economic geology 
specialist), and Robert Gregory, Geologist (uranium and minerals specialist) of 
the Wyoming State Geological Survey, coauthored the text of the State mineral 
industry information. 
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with finished stone prices falling between 10—20% (Irving, 
2008, 2009). DiamondEx suspended all exploration activities 
in Wyoming, in addition to work on its Sloan kimberlite in 
Colorado, following this decline and the general economic 
downturn. At yearend, the company was focused on further 
developing its funding strategy (ABN Newswire, 2009). 


Gemstones.—Commercial exploration activity focused on 
diamond and kimberlite exploration, but more interest was seen 
from amateurs for a wide variety of lapidary materials, including 
crystals, mineral specimens, and precious and semiprecious 
gemstones. The first part of the year saw some commercial 
exploration for iolite, opal, and rubies. Interest in gemstones by 
amateur collectors increased in 2008 and amateur activity continued 
well into the fourth quarter, unhindered by the economic problems 
facing professional exploration and development companies. 


Sand, Industrial There was considerable interest in silica 
sand by one company, U.S. Silica Co. (Frederick, MD), on the 
Cassa deposit in Platte County. The WSGS performed a study of 
the Cassa deposit in 1988 (Harris, 1988). The company drilled 
and cored several holes and was evaluating sandstone from the 
lower Cretaceous Cloverly Formation for potential use in glass 
manufacturing. No quarrying had taken place as of yearend. 


Metals 


Overview.—Interest in gold, copper, platinum, and other 
metals remained high in the first three financial quarters of 2008, 
reflected by overall high prices. The fourth quarter, however, 
had steep decreases in the price of metals—the prices of gold, 
lead, platinum, nickel, and copper fell 17%, 1996, 22%, 2996, 
and 37%, respectively (Fiscor, 2008). Most exploration projects 
in Wyoming were subsequently halted. 

Copper and Precious Metals.—Overall interest in Wyoming 
copper, accompanied by high prices, remained solid until 
October when prices began to decline, settling at around 
$1.50 per pound for the remainder of the year and effectively 
terminating copper exploration activity within the State. 

Black Range Minerals Ltd. (Perth, Australia), based on 
encouraging results from the 2007 drill program, planned to 
continue drilling in the Sierra Madre at the Ferris-Haggerty 
deposit in 2008 (Black Range Minerals, 2008a). However, 
early in 2008, an ownership dispute over the deposit and the 
imprisonment of one of the claimants created an environment in 
which Black Range Minerals could not determine or “maintain 
a reasonable business association with" the rightful owner. 

The company withdrew from the project without proceeding 
with any drilling (Black Range Minerals, 2008b). The Ferris- 
Haggerty deposit was last examined in 1988, with a projected 
estimate of 3,600 kg (117,000 troy ounces) of gold and a 
significant quantity of copper (U.S. Geological Survey, 2010). 

Gold.—Gold prices did not follow the downward trend 
established by other precious metals. Gold stayed near or above 
$850 per troy ounce through the first 8 months of 2008, reaching 
a peak of more than $1,000 per troy ounce in March, dropping to 
near $700 per troy ounce in November, then climbing to over $870 
per troy ounce at the end of the year. Unlike other precious metals, 
the lowest gold price per troy ounce seen in 2008 was still above 
the September 2007 price. Gold's strong performance at yearend, 
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even with most other sectors of the economy headed downward, 
showed promise for continued gold exploration in Wyoming. 

As in previous years, numerous individual prospectors and 
small companies explored across the State, including in the 
Medicine Bow, Sierra Madre, and Laramie Mountains, the 
northwestern Bighorn Basin, as well as the South Pass area and 
Oregon Buttes-Dickie Springs paleoplacer deposits near Lander. 

Evolving Gold Corp. (Vancouver, British Columbia, Canada) 
confirmed the coexistence of high-grade gold zones surrounded 
by a large halo of low-grade gold mineralization at the Rattlesnake 
Hills project west of Casper in Natrona County. The company cored 
a cumulative total of approximately 6,500 meters (m) (over 21,000 
feet) in 15 holes. The results of the drill hole assays showed two 
holes in the high-grade zone, 65 m (about 210 feet) apart, grading 
2.9 grams per metric ton (g/t) over a vertical interval of about 145 
m (almost 480 feet) and 2.7 g/t over roughly 130 m (almost 430 
feet). Surrounding low-grade drill holes graded at about 0.8 g/t over 
an almost 310 m vertical interval, 0.65 g/t over about 270 m, and 
0.55 g/t over almost 270 m. With higher grades reported at smaller 
intercepts, the company planned to maintain or increase exploration 
activities in 2009 (Evolving Gold, 2008). 

Golden Predator Mines Inc. (Winnemucca, NV) 
maintained interest in gold properties in the Lewiston district, 
approximately 19 kilometers (km; 12 miles) southeast of the 
South Pass area. They planned further evaluation of their 
Lewiston project during 2009. 

Northwest of the town of Sundance in the Bear Lodge 
Mountains, the Sundance exploration project reported encouraging 
results from their 2008 sampling activities and related metallurgical 
leach tests. The exploration project was a joint venture primarily 
operated by Newmont North America Exploration Ltd. (a 
subsidiary of Newmont Mining Corp.), with the unpatented mineral 
claims being held by Paso Rico (USA) Inc. (a wholly owned 
subsidiary of Rare Element Resources Ltd.). The total area of the 
joint venture was more than 2,300 hectares (ha) (9 square miles) 
(Rare Element Resources, Ltd., 2008). Rare Element Resources had 
prepared a draft environmental assessment to continue exploration 
beyond 2008 in May 2007, with a decision from the Black Hills 
National Forest anticipated for early 2009. 

Iron Ore.—Iron ore prices more than doubled during the 
year, with a sharp rise in April, resulting in inquiries regarding 
the historic iron deposits. No significant exploration projects 
began, however, before the price decline in the fourth quarter. 

Platinum-Group Metals.—Platinum exploration followed 
a similar trend to that of copper. With record high prices above 
$2,000 per troy ounce during the first half of the year declining 
to under $800 by yearend, exploration excitement was tempered. 
However, south of Albany in the Medicine Bow National Forest, 
mining claims near Lake Owen were maintained out of long- 
term optimism. 

Rare Earths.—In the Bear Lodge Mountains, near their 
Sundance gold exploration project, Rare Element Resources Ltd. 
continued exploration and completed all four planned drill holes 
by yearend. At yearend the company continued to work towards 
completing its first National Instrument (NI) 43-101-compliant 
mineral resource report, estimated for completion in early 2009 
(Rare Element Resources, 2009). 
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Commodity Review 


Industrial Minerals 


Limestone.—Pete Lien & Sons, Inc. (Rapid City, SD) 
remained in the permitting process for the new high-purity 
limestone quarry 16 km north of Laramie. The limestone is part 
of the Casper Formation, which crops out extensively along the 
western flank of the Laramie Mountains. Construction of the 
quarry and plant, expected to employ at least 50 workers, was 
planned to begin in late 2009. 

Soda Ash.—Soda ash [also known as sodium carbonate 
(Na,CO,)] is refined from trona. In southwestern Wyoming, 
trona is found as an evaporate mineral in the Wilkins Peak 
Member of the Eocene Green River Formation. The Wilkins 
Peak Member consists of trona beds up to about 12 m (40 
feet) thick separated intermittently by shale-like sediments, 
sandstone, and carbonate rocks at depths between roughly 
180—610 m (about 600—2,000 feet). Approximately 1.8 metric 
tons (t) of trona, which is roughly 7096 sodium carbonate, are 
required to produce 1 t of refined soda ash. Wyoming hosts the 
world's largest trona deposits with an estimated resource of 
more than 115 billion t (127 billion short tons) (Leigh, 1998). 
Four companies operate five plants in the Green River Basin 
in southwestern Wyoming—primarily Sweetwater County— 
and accounted for the vast majority of the approximately 11.3 
million metric tons (Mt) of all soda ash produced in the United 
States in 2008. Total U.S. production in 2008 was valued over 
$1.5 billion. This is up slightly from the total U.S. production of 
11.1 Mt, valued at almost $1.3 billion, in 2007. 

In 2008, the soda ash industry attempted to introduce two 
increases in the list and off-list price for bulk soda ash—a 
$50-per-short-ton increase in May and a $40-per-short-ton 
increase in August due to increases in energy and transportation 
costs. Glass (49%), chemicals (30%), and soap and detergents 
(8%) accounted for an estimated 87% of the end uses for soda 
ash in 2008 (Kostick, 2009). The effect of the dramatic drop in 
the price of oil and the economic downturn at the end of 2008 
on the soda ash industry remained unknown at yearend. 


Stone, Dimension.—From domestic and foreign companies 
alike, interest in potential sources for decorative stone continued 
through most of 2008 with little impact from the economic 
downturn. Strid Marble & Granite Co. (Cheyenne) continued to 
produce “Wyoming Gray Sandstone” and was in the exploration 
stages for a suitable granite product. The State has a wide 
variety of known dimensional and decorative stone deposits, 
notably granite, sandstones, quartzite, marble, gneiss, limestone, 
and some volcanic rocks. WSGS has published several 
information circulars on decorative stone over the past two 
decades (Harris, 1991; Harris, 2003). 

Zeolites.— Water Remediation Technologies Inc. continued to 
control the only commercial zeolite deposit in Sweetwater County 
but no production has been reported from the quarry in the last 
several years. 
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Government Activities 


The WSGS continued to be an active participant in the 
STATEMAP program. STATEMAP is a component of the 
congressionally mandated National Cooperative Geologic 
Mapping Program (NCGMP), through which the USGS 
distributes Federal funds to support geologic mapping 
efforts through a competitive funding process. The NCGMP 
has three primary components: (1) FEDMAP, which funds 
Federal geologic mapping projects, (2) STATEMAP, which 
is a matching-funds grant program with State geological 
surveys, and (3) EDMAP, a matching-funds grant program 
with universities that has a goal to train the next generation of 
geologic mappers. In 2008, WSGS, in cooperation with the 
STATEMAP program, continued work on the 30’ x 60’ Pinedale, 
Lander, Rock Springs, Firehole Canyon, Kinney Rim, and 
Rawlins quadrangles, as well as on 1:24,000-scale maps of the 
Laramie and Pilot Hills areas. 

For additional information on the State’s minerals and 
minerals production, geologic maps, recently printed and digital 
publications, and further information on the geology of Wyoming, 
visit the WSGS home page at http://www.wsgs.uwyo.edu/. 
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TABLE I 
NONFUEL RAW MINERAL PRODUCTION IN WYOMING"? 


(Thousand metric tons and thousand dollars) 


2006 2007 2008 
Mineral Quantity Value Quantity Value Quantity Value 

Clays: 

Bentonite 4,360 209,000 4,250 227,000 4,520 214,000 

Common 53 206 59 226 37 89 
Gemstones, natural NA 14 NA 15 NA 14 
Sand and gravel, construction 17.200 74,600 19,100 95,800 17,100 100,000 
Stone, crushed 12,500 70,700 ' 12,500 ' 61,400 ' 12,100 57,100 
Combined values of cement (portland), gypsum (crude), 

helium (Grade-A), lime, soda ash, stone [dimension 

(2008)], zeolites (2006—07) XX 1,240,000 XX 1,370,000 XX 1,640,000 


Total XX 1,590,000 XX 1,760,000 ' XX 2,020,000 
'Revised. NA Not available. XX Not applicable. 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
“Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 2 
WYOMING: CRUSHED STONE SOLD OR USED, BY TYPE! 


2007 2008 
Number Quantity Number Quantity 
of (thousand Value of (thousand Value 

Type quarries metric tons) (thousands) quarries metric tons) (thousands) 
Limestone” 17" 3,470" $21,400 " 16 5,460 $32,700 
Volcanic cinder and scoria 11" 4,050 ' 23,500 ' 12 1,630 8,530 
Miscellaneous stone 4 4,950 16,500 4 5,010 15,900 
Total XX 12,500 ' 61,400 ' XX 12,100 57,100 


‘Revised. XX Not applicable. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
“Includes limestone-dolomite reported with no distinction between the two. 
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TABLE 3 


WYOMING: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE! 


(Thousand metric tons and thousand dollars) 


Use 
Construction: 
Coarse aggregate (+ 1⁄2 inch), riprap and jetty stone 
Coarse and fine aggregates: 
Graded road base or subbase 
Unpaved road surfacing 
Other coarse and fine aggregates 
Other construction materials 
Chemical and metallurgical, cement manufacture 
Unspecified, reported” 
Total 


Quantity 


W 


10,900 
12,100 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


Reported production without a breakdown by end use. 


TABLE 4 


49,700 
57,100 


WYOMING: CRUSHED STONE SOLD OR USED BY PRODUCERS IN 2008, BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 
Use Quantity Value Quantity Value 

Construction: 

Coarse aggregate (+ 1⁄2 inch)” BEEN W W -- -- 

Coarse and fine aggregate W W W W 

Other construction materials -- -- 4 27 
Chemical and metallurgical” -- -- W W 
Unspecified, reported” 147 863 8210 48,200 

Total 202 996 9,400 55,400 


W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero. 
"Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes riprap and jetty stone. 


Includes graded road base or subbase, unpaved road surfacing, and other coarse and fine aggregates. 


*Includes cement manufacture. 
`Reported production without a breakdown by end use. 
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Quantity 


Unspecified districts 


Value 
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TABLE 5 


WYOMING: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY MAJOR USE CATEGORY! 
Quantity 
(thousand Value Unit 
Use metric tons) (thousands) value 
Concrete aggregate (including concrete sand)” 946 $10,700 $11.28 
Plaster and gunite sands 50 607 12.14 
Asphaltic concrete aggregates and other bituminous mixtures 591 6,700 11.34 
Road base and coverings 5,430 32,900 6.06 
Road stabilization (lime) 42 597 14.21 
Fill 996 4,200 4.21 
Snow and ice control 45 752 16.71 
Railroad ballast 55 480 8.73 
Filtration l 4 4.00 
Other miscellaneous uses 54 226 4.19 
Unspecified:? 
Reported 7,210 33,600 4.66 
Estimated 1,630 9,610 5.90 
Total or average 17,100 100,000 5.89 


"Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes plaster and gunite sands. 
*Reported and estimated production without a breakdown by end use. 


TABLE 6 
WYOMING: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 2008, 


BY USE AND DISTRICT! 


(Thousand metric tons and thousand dollars) 


District 1 District 2 Unspecified districts 
Use Quantity Value Quantity Value Quantity Value 
Concrete aggregates (including concrete sand) 456 6,500 295 2,060 245 2,720 
Asphaltic concrete aggregates and other bituminous mixtures 178 2,130 107 1,100 306 3,470 
Road base and coverings 1,770 12,700 2,500 12,800 1,160 7,500 
Road stabilization (lime) -- -- 42 597 -- -- 
Fill 772 3,090 112 611 112 492 
Filtration ] 4 -- -- -- -- 
Other miscellaneous uses" 45 449 82 721 27 289 
Unspecified:* 
Reported 1,570 8,840 1,120 7,150 4,520 17,600 
Estimated 665 3,920 965 5,690 -- -- 
Total 5,450 37,600 5,220 30,700 6,380 32,100 
-- Zero. 


[Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes plaster and gunite sands. 

*Includes railroad ballast, and snow and ice control. 

*Reported and estimated production without a breakdown by end use. 
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Fel 
FePig 
FePig 
Ful 
Gar 
Gem 
Ge 


Abrasives 
Abrasives plant 
Silver 

Agricultural lime 
Aluminum plant 
Gold 

Borates 

Barite 

Ball clay 

Beryllium 
Beryllium plant 
Bentonite 

Bromine 

Bauxite 

Calcium carbonate 
Cadmium (byproduct) 
Cement plant 
Common clay 
Crushed stone 
Copper 

Copper plant 
Diatomite 
Dimension granite 
Dimension gneiss 
Diamond 
Dimension limestone 
Dimension marble 
Dimension quartzite 


Dimension schist/onyx 


Dimension sandstone 
Dimension slate 
Dimension soapstone 


Dimension stone - undifferentiated 


Dolomite 
Ferroalloys plant 
Fire clay 

Iron 

Feldspar 

Iron oxide pigments 


Iron oxide pigment plant 


Fullers earth 
Garnet 
Gemstones 


Germanium (byproduct) 
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Gil 


MAP MINERAL SYMBOLS! 


Gilsonite 

Graphite plant 

Synthetic graphite plant 

Greensand 

Gypsum 

Gypsum plant 

Synthetic gypsum 

Helium 

Iodine 

Industrial sand 

Potash 

Kaolin 

Kyanite 

Leonardite 

Lithium carbonate 

Lithium plant 

Lime plant 

Magnesium metal plant 

Magnesium compounds 

Mica 

Manganese plant 

Molybdenum 

Molybdenum plant 

Synthetic mullite plant 

Sodium bicarbonate 

Sodium carbonate (soda ash) 

Sodium sulfate 

Niobium (columbium) and tantalum 
plant 


'The maps in this report are intended to show by mineral symbols the location 
of significant nonfuel mineral mining or processing operations within each 
State in 2008. (An underlined symbol indicates a plant.) The symbols are not 
intended to show the location of every mine, quarry, and operation. Because 
there are about 13,000 nonfuel mineral operations in the United States, 
publication space limitations preclude the inclusion of a clear and legible map 
indicating all active operations. In the case of aggregates (construction sand and 
gravel and crushed stone) a single symbol may represent all operations within 

a county. The U.S. Geological Survey’s National Atlas, however, provides such 
data on the Internet at http://www.nationalatlas.gov. In most cases, a mineral 
symbol represents production of a significant quantity of a mineral. A symbol 
can indicate the location of a major mineral mining or processing operation, 

the location of a concentration of mining operations for a specific mineral, or 
the location of significant operations within a county. In some cases, however, 

a symbol may indicate a small operation that is significant because the mineral 
is uncommon or unique within the State or the Nation. Where there is an 
extensive geographic area with a significant concentration of similar operations, 
a dashed line defines the area. 
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Olivine 

Precious opal 
Phosphate rock 

Lead 

Lead plant 
Palladium 

Peat 

Perlite 

Perlite plant 
Platinum 

Pumice and pumicite 
Pyrophyllite 

Rare earths plant 
Saline compounds 
Salt 

Construction sand and gravel 
Shale 

Shell 

Silicon metal plant 


Sulfur (natural gas) 
Sulfur (oil) 

Steel plant 

Talc 

Titanium minerals 
Titanium metal plant 
Titanium dioxide pigment plant 
Tripoli 

Vanadium plant 
Vermiculite 
Vermiculite plant 
Volcanic cinder 
Tungsten plant 
Wollastonite 
Zeolites 

Zinc 

Zinc plant 

Zircon 

Zirconium plant 
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Directory of State Geologists and Primary State Minerals 


Information Personnel 
(as of February 15, 2012) 


ALABAMA 


Berry H. “Nick” Tew, Jr., Ph.D., State Geologist 
Geological Survey of Alabama 

P.O. Box 869999 

Physical address: 420 Hackberry Lane 
Tuscaloosa, AL 35486-6999 

Telephone: (205) 349-2852, Fax: (205) 349-2861 
Internet: http://www.gsa.state.al.us 

Email: ntew(a)gsa.state.al.us 


Lewis S. Dean, Geologist 

Library and Geologic Investigations Program 
Economic Geology Division 

Geological Survey of Alabama 

P.O. Box 869999 

Tuscaloosa, AL 35486—6999 

Telephone: (205) 247—3548, Fax: (205) 349-2861 
Email: ldean(g)gsa.state.al.us 


ALASKA 


Robert F. Swenson, State Geologist and Director 
David J. Szumigala, Ph.D., Senior Minerals Geologist 
Division of Geological and Geophysical Surveys 
Alaska Department of Natural Resources 

3354 College Road 

Fairbanks, AK 99709-3707 

Telephone: (907) 451—5001/5025 (Szumigala) 

Fax: (907) 451—5050 

Email: robert.swenson or david.szumigala@alaska.gov 
Internet: http://www.dggs.dnr.state.ak.us 


Lisa A. Harbo, Minerals Development Specialist II 

Office of Economic Development 

Alaska Department of Commerce, Community, and Economic 
Development 

211 Cushman Street 

Fairbanks, AK 99701—4639 

Telephone: (907) 451-2748, Fax: (907) 451-2742 

Email: lisa.harbo@alaska.gov 

Internet: http://www.commerce.state.ak.us/home.htm 


ARIZONA 


M. Lee Allison, Ph.D., Director and State Geologist 
Brad Johnson, Geologist—Economic Geology 
Arizona Geological Survey 

416 West Congress Street, Suite 100 

Tucson, AZ 85701-1315 


Telephone: (520) 770—3500, Fax: (520) 770—3505 
Email: lee.allison or brad.johnson@azgs.az.gov 
Public Inquiries: inquiries@azgs.az.gov 

Internet: http://www.azgs.state.az.us 


Nyal J. Niemuth, Phoenix Branch Manager 

Arizona Geological Survey 

Phoenix Branch 

1520 West Adams Street 

Phoenix, AZ 85007-3210 

Telephone: (602) 771—1604 or 1601 
and in Arizona, 1-(800) 446—4259 

Fax: (602) 771-1616 

Email: nyal.niemuth@azgs.az.gov or 

njn22r@hotmail.com 
Internet: http://www.mines.az.gov 


ARKANSAS 


Bekki White, Director and State Geologist 

Mac B. Woodward, Assistant State Geologist 

J. Michael Howard, Geology Supervisor/Mineralogist 
Arkansas Geological Survey 

Vardelle Parham Geology Center 

3815 West Roosevelt Road 

Little Rock, AR 72204-6369 

Telephone: (501) 296—1877/683—0125 (Howard) 
Fax: (501) 663—7360 

Email: bekki.white or mike.howard@arkansas.gov 
Internet: http://www.geology.ar.gov/home/index.htm 


CALIFORNIA 


John G. Parrish, Ph.D., State Geologist 

California Geological Survey 

Department of Conservation 

801 K Street, MS 12-30 

Sacramento, CA 95814-3531 

Telephone: (916) 445—1923, Fax: (916) 445-5718 
Email: john.parrish@conservation.ca.gov 
Internet: http://www.conservation.ca.gov/CGS 


John Clinkenbeard, Supervising Engineering Geologist 


California Geological Survey 

Department of Conservation 

801 K Street, MS 12-31 

Sacramento, CA 95814-3531 

Telephone: (916) 323-7696 

Fax: (916) 324—6490 

Email: john.clinkenbeard@conservation.ca.gov 
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COLORADO 


Vince Matthews, Director and State Geologist 
Colorado Geological Survey 

Department of Natural Resources 

1313 Sherman Street, Room 715 

Denver, CO 80203-2279 

Telephone: (303) 866-2611, Fax: (303) 866-2461 
Email: vince.matthews@state.co.us 

Internet: http://geosurvey.state.co.us 


Jim Burnell, Senior Minerals Geologist 

Mineral Resources and Mapping 

Colorado Geological Survey 

Department of Natural Resources 

1313 Sherman Street, Room 715 

Denver, CO 80203-2279 

Telephone: (303) 866—2611, Fax: (303) 866—2461 
Email: jim.burnell@state.co.us 


CONNECTICUT 


Margaret Thomas, State Geologist 

Connecticut Geological and Natural History Survey 

Department of Energy and Environmental Protection 

79 Elm Street 

Hartford, CT 06106—5127 

Telephone: (860) 424—3583, Fax: (860) 424—4058 

Email: margaret.thomas(a)ct.gov 

Internet: http://www.ct.gov/dep/cwp/view.asp?a=2701 &q 
=323434&depNav_GID=1641 


Steven O. Fish, Director 

Office of Information Management 

Department of Energy and Environmental Protection 
79 Elm Street 

Hartford, CT 06106-5127 

Telephone: (860) 424—3540, Fax: (860) 424—4058 
Email: steve.fish@ct.gov 


DELAWARE 


David R. Wunsch, Ph.D., P.G. Director and State Geologist 
Delaware Geological Survey 

257 Academy Street 

University of Delaware 

Newark, DE 19716-7501 

Telephone: (302) 831-2833, Fax: (302) 831-3579 

Email: delgeosurvey@udel.edu 

Internet: http://www.dgs.udel.edu 


FLORIDA 
Jon Arthur, Ph.D., State Geologist 


J. Douglas Calman, Geological Research Librarian 
Clint Kromhout, Geologist/Environmental Specialist III 
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Thomas Greenhalgh, Geologist 

Florida Geological Survey 

Department of Environmental Protection 

903 West Tennessee Street, Gunter Building 

Tallahassee, FL 32304-7716 

Telephone: (850) 617—0300 

Fax: (850) 617—0341 

Email: jonathan.arthur or tom.greenhalgh or 
clint.kromhout(ag)dep.state.fl.us 

Internet: http://www.dep.state.fl.us/geology/ 


GEORGIA 


James Kennedy, Ph.D., State Geologist 

Environmental Protection Division 

Georgia Department of Natural Resources 

2 Martin Luther King Jr. Drive, Suite 1152 East Tower 
Atlanta, GA 30334—9004 

Telephone: (404) 463-0679 

Fax: (404) 651-5778 

Email: jim_kennedy@dnr.state.ga.us 

Internet: http://www. georgiaepd.org 


William G. Smith, Program Manager 

John O. Costello, Ph.D., P.G., Geologist III 

Regulatory Support Program, Watershed Protection Branch 
Environmental Protection Division 

Georgia Department of Natural Resources 

19 Martin Luther King Jr. Drive, Room 400 

Atlanta, GA 30334—9004 


Telephone: (404) 657-6137 (Costello), (404) 656-5660 (Smith) 


Fax: (404) 657-8379 
Email: john.costello@dnr.state.ga.us 


HAWAII 


Jeremy Kimura 

Commission on Water Resource Management 
Department of Land and Natural Resources 
Kalanimoku Building 

1151 Punchbowl Street, Room 227 

Honolulu, HI 96813-3047 

Telephone: (808) 587—0269, Fax: (808) 587—0219 
Email: jeremy.I.kimura(g)hawaii.gov 

Internet: http://www.hawaii.gov/dinr/cwrm 


IDAHO 


Roy M. Breckenridge, Director and State Geologist 
Idaho Geological Survey 

University of Idaho 

P.O. Box 443014 

Moscow, ID 83844-3014 

Telephone: (208) 885-7993, Fax: (208) 885-5826 
Email: roybreck@uidaho.edu 

Internet: http://www. idahogeology.com 
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Virginia S. Gillerman, Ph.D., 
Associate Research Geologist/Economic Geologist 
Idaho Water Center, Suite 242B 
Idaho Geological Survey 
322 East Front Street 
Boise, ID 83702-7359 
Telephone: (208) 332-4420, Fax: (208) 332-4400 
Email: vgillerm@uidaho.edu 


ILLINOIS 


E. Donald McKay III, Ph.D., Director and State Geologist 

Zak Lasemi, Ph.D., Senior Geologist and Head, 

Industrial Minerals, Resource Economics Section (Crushed 
Stone Resources, Southern Illinois) 

Donald G. Mikulic, Ph.D., Geologist, Industrial Minerals and 
Resource Economics Section (Crushed Stone Resources, 
Northern Illinois) 

Illinois State Geological Survey 

615 East Peabody Drive 

Champaign, IL 61820—6964 

Telephone: (217) 333—ISGS(4747) or (217) 244—6944 (Lasemi) 

Fax: (217) 333-2830 

Email: mckay, lasemi, mikulic, or isgs@isgs.illinois.edu 

Internet: http://www.i1sgs.illinois.edu 


INDIANA 


John C. Steinmetz, Ph.D., Director and State Geologist 
Kathryn R. Shaffer, Minerals Statistician 

Mineral Resources Section 

Indiana Geological Survey 

Indiana University 

611 North Walnut Grove Avenue 

Bloomington, IN 47405—2208 

Telephone: (812) 855—5067/2687, Fax: (812) 855—2862 
Email: igsinfo, jsteinm, or kshaffer(g)indiana.edu 
Internet: http://igs.indiana.edu 


IOWA 


Timothy Hall, Bureau Chief 

Robert D. Libra, State Geologist 

Robert M. McKay, Research Geologist 

Iowa Geological & Water Survey 

Department of Natural Resources 

109 Trowbridge Hall 

Iowa City, IA 52242-1319 

Telephone: (319) 335—1575/1585 (Libra) —1588 (McKay); 
(515) 281—8169 (Hall) 

Fax: (319) 335-2754 

Email: om ball, robert.libra, robert. mckay@dnr.iowa.gov 

Internet: http://www.igsb.uiowa.edu 


KANSAS 


Rex Buchanan, Interim Director 

Kansas Geological Survey 

1930 Constant Avenue 

University of Kansas, West Campus 

Lawrence, KS 66047-3726 

Telephone: (785) 864—3965, Fax: (785) 864-5317 
Email: rex@kgs.ku.edu 

Internet: http://www.kgs.ku.edu/index.html 


Daniel Suchy, Ph.D., Senior Research Associate 
Evan Franseen, Geologist, Industrial Minerals 
Geologic Investigations 

Kansas Geological Survey 

1930 Constant Avenue 

University of Kansas, West Campus 
Lawrence, KS 66047-3726 

Telephone: (785) 864—2072/2160 (Suchy) 
Fax: (785) 864-5317 

Core Library: (785) 864-4909 

Data Resources Library: (785) 864-2161 
Email: dsuchy or evanf@kgs.ku.edu 

Internet: http://www.kgs.ku.edu 


KENTUCKY 


James C. Cobb, Ph.D., State Geologist and Director 

Warren H. Anderson, Principal Investigator and 
Geologist 

Digital Geologic Mapping Program 

Geospatial Analysis Section 

Kentucky Geological Survey 

228 Mining and Mineral Resources Building 

University of Kentucky 

Lexington, KY 40506-0107 

Telephone: (859) 257-5500, Fax: (859) 257-1147 

Email: cobb or wanderson@ uky.edu 

Internet: http://www.uky.edu/KGS/ 


LOUISIANA 


Chacko J. John, Ph.D., Director and State Geologist 
Louisiana Geological Survey 

3085 Energy, Coastal and Environmental Building 
Louisiana State University 

Baton Rouge, LA 70803-0001 

Telephone: (225) 578-8681, Fax: (225) 578-3662 
Email: chacko@lgs.bri.lsu.edu 

Internet: http://www.lgs.lsu.edu 


Dale Bergquist, Geologist and Supervisor 
Surface Mining Section 

Joseph S. Ball, Jr., Director 

Injection and Mining Division 

Louisiana Office of Conservation 

P.O. Box 94275 

617 North Third Street 
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Baton Rouge, LA 70804—9275 

Telephone: (225) 342—5586/5569, Fax: (225) 242-3441 

Internet: http://www.dnr.state.la.us/cons/conserin/ 
surfmine.ssi 


MAINE 


Robert G. Marvinney, Ph.D., Director and State Geologist 
Maine Geological Survey 

Bureau of Geology and Natural Areas 

Department of Conservation 

22 State House Station, 184 State Street 

Augusta, ME 04333-0022 

Telephone: (207) 287-2801, Fax: (207) 287-2353 

Email: robert.g.marvinney@maine.gov or mgs(a)maine.gov 
Internet: http://www.maine.gov/doc/nrimc/mgs/mgs.htm 


Henry N. Berry, Physical Geologist 

Woodrow Thompson, Physical Geologist 

Maine Geological Survey 

Bureau of Geology and Natural Areas 

Department of Conservation 

22 State House Station, 184 State Street 

Augusta, ME 04333-0022 

Telephone: (207) 287-2801, Fax: (207) 287-2353 

Email: henry.n.berry or woodrow.b.thompson@maine.gov 


MARYLAND 


C. Edmon (Ed) Larrimore, Program Manager 

Mining Program 

Maryland Department of the Environment 

1800 Washington Boulevard 

Baltimore, MD 21230-1701 

Telephone: (410) 537—3000/3557 or toll free, 1800) 633-6101 
Fax: (410) 537-3573 

Email: elarrimore@mde.state.md.us 

Internet: 
http://www.mde.state.md.us/programs/Land/mining/Pages/progr 
ams/landprograms/mining/index.aspx 


Molly K. Edsall, C.P.G., Geologist 

Minerals, Oil and Gas Division, Mining Program 
Maryland Department of the Environment 

1800 Washington Boulevard 

Baltimore, MD 21230-1701 

Telephone: (410) 537—3557 or toll free, 1-(800) 633-6101 
Fax: (410) 537-3573 


Jeffery P. Halka, State Geologist and Director 
Maryland Geological Survey 

2300 Saint Paul Street 

Baltimore, MD 21218-5210 

Telephone: (410) 554—5503, Fax: (410) 554—5502 
Email: jhalka@dnr.state.md.us 

Internet: http://www.mgs.md.gov 
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MASSACHUSETTS 


Stephen B. Mabee, Ph.D., P.G., State Geologist 
Office of the Massachusetts State Geologist 
Department of Geosciences 

269 Morrill Science Center 

University of Massachusetts 

611 North Pleasant Street 

Amherst, MA 01003-9297 

Telephone: (413) 545-4814, Fax: (413) 545—1200 
Email: sbmabee@geo.umass.edu 

Internet: http://www.geo.umass.edu/stategeologist/ 


MICHIGAN 


Harold R. Fitch, State Geologist and Chief 

Office of Oil, Gas, and Minerals 

Michigan Department of Environmental Quality, 
Office of Oil, Gas, and Minerals 

Constitution Hall—1 South, 525 West Allegan Street 

Mailing address: P.O. Box 30256 

Lansing, MI 48909—7756 

Telephone: (517) 241—1515/1548, Fax: (517) 241-1601 

Email: fitchh@michigan.gov 

Internet: http://www.michigan.gov/deq/ 
0,1607,7-135-3306 28609 57064-87386--,00.html 


Joseph R. Maki, Geologist 

Office of Geological Survey 

Michigan Department of Natural Resources and Environment 
Upper Peninsula District Office 

420 5th Street 

Gwinn, MI 49841—3004 

Telephone: (906) 346—8563; Fax: (906) 346—4480 

Email: makijr(a)michigan.gov 


Alan E. Kehew, Ph.D., Director 

Michigan Geological Survey 

Department of Geosciences 

Western Michigan University 

3325 Rood Hall 

Kalamazoo, MI 49008—5200 

Telephone: (269) 387—5495 (Kehew), —8649 (Survey) 
Fax: (269) 387-5513 

Email: alan.kehew@wmich.edu 

Internet: mgs.geology.wmich.edu 


MINNESOTA 


Larry Kramka, Director 

Donald Elsenheimer, Economic Geologist 

Division of Lands and Minerals 

Minnesota Department of Natural Resources 

500 Lafayette Road 

St. Paul, MN 55155-4045 

Telephone: (651) 259-5959 (Kramka), —5433 (Elsenheimer) 
Fax: (651) 296—5939 
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Email: larry.kramka or donald.elsenheimer@state.mn.us 


Internet: http://www.dnr.state.mn.us/lands_minerals/index.html 


and http://www.dnr.state.mn.us/minerals 


Harvey Thorleifson, Ph.D., Director and State Geologist 
Minnesota Geological Survey 

University of Minnesota 

2642 University Avenue West 

St. Paul, MN 55114-1032 

Telephone: (612) 627—4780, Fax: (612) 627-4778 
Email: thorleif@umn.edu 

Internet: http://www.mngs.umn.edu/ 


MISSISSIPPI 


Michael B.E. Bograd, State Geologist and Director 

Office of Geology 

Mississippi Department of Environmental Quality 

700 North State Street 

Mailing address: P.O. Box 2279 

Jackson, MS 39225-2279 

Telephone: (601) 961—5500/5528, Fax: (601) 961—5521 

Email: michael bograd(ag)deq.state.ms.us 

Internet: http://www.deq.state.ms.us/MDEQ.nsf/page/ 
Geology home 


Ken McCarley, Geologist/Director 

Mining and Reclamation Division 

Office of Geology 

Mississippi Department of Environmental Quality 
Mailing address: P.O. Box 2279 

Jackson, MS 39225-2279 

Telephone: (601) 961—5500, Fax: (601) 961—5521 
Email: ken mccarley(a)deq.state.ms.us 


MISSOURI 


Joseph A. Gillman, Director and State Geologist 

Division of Geology and Land Survey 

Missouri Department of Natural Resources 

P.O. Box 250, 111 Fairgrounds Road 

Rolla, MO 65402-0250 

Telephone: (573) 368-2100 or toll free, 1-(800) 361—4827 
Fax: (573) 368-2111 

TDD: 1-(800) 379-2419 

Email: joe.gillman@dnr.mo.gov 

Internet: http://www.dnr.mo.gov/geology/index.html 


Jerry L. Prewett, Deputy Division Director and Assistant 
State Geologist 

Missouri Department of Natural Resources 

Division of Geology and Land Survey 

P.O. Box 250 

111 Fairgrounds Road 

Rolla, MO 65402-0250 

Telephone: (573) 368—2105 or toll free, 1-(800) 361—4827 

Fax: (573) 3682111 

Email: jerry.prewett@dnr.mo.gov 


Patrick S. Mulvany, Ph.D., R.G. 

Chief, Industrial Minerals Unit 

Geologic Resources Section 

Geological Survey Program 

Division of Geology and Land Survey 

Missouri Department of Natural Resources 

P.O. Box 250 

Rolla, MO 65402-0250 

(Physical Address: 111 Fairgrounds Road, Rolla, MO 65401) 
Telephone: (573) 368-2139, Fax (573) 3682111 
Email: patrick.mulvany@dnr.mo.gov 


MONTANA 


Edmond G. Deal, Ph.D., Director and State Geologist 
Montana Bureau of Mines and Geology 

The University of Montana—Montana Tech 

1300 West Park Street 

Butte, MT 59701-8997 

Telephone: (406) 496—4181, Fax: (406) 496-4451 
Email: edeal@mtech.edu 

Publication sales: pubsales@mtech.edu 

Internet: http://www.mbmg.mtech.edu 


Robin B. McCulloch, Associate Research Mining Engineer 
Montana Bureau of Mines and Geology 

The University of Montana—Montana Tech 

1300 West Park Street 

Butte, MT 59701-8997 

Telephone: (406) 496—4171, Fax: (406) 496-4451 

Email: rmcculloch@mtech.edu 


NEBRASKA 


Mark S. Kuzila, Ph.D., Director and State Geologist 

University of Nebraska-Lincoln 

Conservation and Survey Division 

(Nebraska Geological Survey) 

School of Natural Resources 

Hardin Hall 

3310 Holdrege Street 

Lincoln, NE 68583-0961 

Telephone: (402) 472-3471, Fax: (402) 472-2946 

Email: mkuzilal @unl.edu 

Internet: http://csd.unl.edu/surveyareas/geology.asp 
and http://snr.unl.edu/csd/ 


R. Matthew Joeckel, Ph.D., Research Geologist 
University of Nebraska-Lincoln 

Conservation and Survey Division 

615 Hardin Hall 

School of Natural Resources 

3310 Holdrege Street 

Lincoln, NE 68583-0996 

Telephone: (402) 472-7520; Fax: (402) 472-4608 
Email: rjoeckel3 @unl.edu 
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NEVADA 


Jonathan G. Price, Ph.D., Director and State Geologist 
Nevada Bureau of Mines and Geology 

MS178 University of Nevada, Reno 

Scrugham Engineering and Mines, Room 311 

Reno, NV 89557-0208 

Telephone: (775) 784—6691, Fax: (775) 784—1709 
Email: jprice@unr.edu or nbmginfo@unr.edu 
Internet: http://www.nbmg.unr.edu 


John L. Muntean, Research Economic Geologist (metals) 

Daphne D. LaPointe, Research Geologist (metals/science 
education) 

Nevada Bureau of Mines and Geology 

MS178 University of Nevada, Reno 

Scrugham Engineering and Mines, Room 311 

Reno, NV 89557—0208 

Telephone: (775) 784—6691/682—8748; Fax: (775) 784—1709 

Email: munteanj or dlapoint@unr.edu 


David A. Davis, Geologic Information Specialist (industrial 
minerals) 

Nevada Bureau of Mines and Geology 

Great Basin Science Sample and Records Library 

2175 Raggio Parkway 

Reno, NV 89512-1095 

Phone: (775) 682—8767; Fax: (775) 784—1709 

Email: ddavis(gunr.edu 


Doug Driesner, Director of Mining Services 

State of Nevada Commission on Mineral Resources 
Division of Minerals 

400 West King Street, Suite 106 

Carson City, NV 89703-4212 

Telephone: (775) 684—7040, Fax: (775) 684—7052 
Email: ndom@govmail.state.nv.us 

Internet: http://minerals.state.nv.us 


NEW HAMPSHIRE 


Rick Chormann, State Geologist and Director 
Lee Wilder, Outreach Coordinator 

New Hampshire Geological Survey 
Department of Environmental Services 
Mailing Address: P.O. Box 95 

Physical Address: 29 Hazen Drive 

Concord, NH 03302-0095 


Telephone: (603) 271—6482/1975 (Chormann), -1976 (Wilder) 


Fax: (603) 271—3305 

Email: frederick.chormann or leland.wilder(g)des.nh.gov 

Internet: http://des.nh.gov/ 
organization/commissioner/gsu/index.htm 


NEW JERSEY 


Karl Muessig, Ph.D., State Geologist 
New Jersey Geological Survey 
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Division of Water Supply and Geoscience 
New Jersey Department of Environmental Protection 
P.O. Box 420 
29 Arctic Parkway 
Trenton, NJ 08625—0420 
Telephone: (609) 292—1185, Fax: (609) 633—1004 
Email: karl.muessig@dep.state.nj.us 
Internet: http://www.state.nj.us/dep/njgs 
or http://www.njgeology.org 


Helen Rancan, Acting Bureau Chief 

Don Monteverde, Principal Geologist, Bedrock geology 
Geologic Mapping/Coastal Section 

New Jersey Geological Survey 

P.O. Box 420 

29 Arctic Parkway 

Trenton, NJ 08625—0420 

Telephone: (609) 984—5633, Fax: (609) 633—1004 
Email: helen.rancan or don.monteverde@dep.state.nj.us 


NEW MEXICO 


L. Greer Price, Interim Director and Interim State Geologist 
New Mexico Bureau of Geology and Mineral Resources 
New Mexico Institute of Mining and Technology 

801 Leroy Place 

Socorro, NM 87801-4796 

Telephone: (575) 835—5752, Fax: (575) 835—6333 

Email: greer@gis.nmt.edu 

Internet: http://geoinfo.nmt.edu 


Virginia T. McLemore, Ph.D., Senior Economic Geologist 
New Mexico Bureau of Geology and Mineral Resources 
New Mexico Institute of Mining and Technology 

801 Leroy Place 

Socorro, NM 87801-4796 

Telephone: (575) 835-5521, Fax: (575) 835-6333 

Email: ginger@gis.nmt.edu 


John Pfeil, Geologist 
Mining and Minerals Division 
New Mexico Energy, Minerals and 
Natural Resources Department 
1220 South Saint Francis Drive 
Santa Fe, NM 87505-4225 
Telephone: (505) 476—3200, Fax: (505) 476-3220 
Email: john.pfeil@state.nm.us 
Internet: http://www.emnrd.state.nm.us/main/index.htm 


NEW YORK 


Langhorne B. Smith, Ph.D., Acting State Geologist 
New York State Geological Survey 

New York State Museum 

Cultural Education Center, Room 3140 

Albany, NY 12230 
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Telephone: (518) 473-6262, Fax: (518) 486—2034 
Email: Ismith@mail.nysed.govInternet: 
http://www.nysm.nysed.gov/nysgs/ 


Steven Potter, Mined Land Reclamation Section Chief 
Division of Mineral Resources 

New York State Department of Environmental Conservation 
625 Broadway, Third Floor 

Albany, NY 12233-6500 

Telephone: (518) 402-8072, Fax: (518) 402—8060 

Internet: http//www.dec.state.ny.us/website/dmn/minedata.htm 


NORTH CAROLINA 


James D. Simons, P.E., P.G., State Geologist and Director 

North Carolina Geological Survey 

Division of Land Resources 

North Carolina Department of Environment and Natural 
Resources 

1612 Mail Service Center 

Raleigh, NC 27699—1612 

Telephone: (919) 733—2423, Fax: (919) 733—0900 

Email: jim.simons(g)ncdenr.gov 

Internet: http://www.geology.enr.state.nc.us 


Jeffrey C. Reid, Ph.D., P.G., C.P.G., Senior Geologist 

Minerals and Geographic Information Systems 

North Carolina Geological Survey 

Division of Land Resources 

North Carolina Department of Environment and Natural 
Resources 

1612 Mail Service Center 

Raleigh, NC 27699-1612 

Telephone: (919) 733—2423, Fax: (919) 733-0900 

Email: jeff.reid@ncdenr.gov 

Internet: http://www.geology.enr.state.nc.us 


NORTH DAKOTA 


Edward C. Murphy, State Geologist and Assistant Director 
North Dakota Geological Survey 
Department of Mineral Resources 
600 East Boulevard Avenue 
Bismarck, ND 58505-0840 
Telephone: (701) 328—8000, Fax: (701) 328-8010 
Internet: https://www.dmr.nd.gov/ndgs/ 
and https://www.dmr.nd.gov/ndgs/Mineral/mineralnew.asp 
Email: emurphy@nd.gov 


OHIO 


Lawrence H. Wickstrom, State Geologist, Division Chief 
Division of Geological Survey 

Ohio Department of Natural Resources 

2045 Morse Road, Building C 

Columbus, OH 43229-6693 

Telephone: (614) 265—6576/6598, Fax: (614) 447—1918 


Email: larry.wickstrom or geo.survey@dnr.state.oh.us 
Internet: http://www.dnr.state.oh.us/tabid/7 105/Default.aspx 


Mark E. Wolfe, Senior Geologist 

Division of Geological Survey 

Ohio Department of Natural Resources 

Ohio Geological Sample Repository 

3307 South Old State Road 

Delaware, OH 43015-7635 

Telephone: (740) 548-7348, Fax: (740) 657—1979 
Email: mark.wolfe@dnr.state.oh.us 


OKLAHOMA 


G. Randy Keller, Ph.D., Director and State Geologist 
Stanley T. Krukowski, Industrial Minerals Geologist IV 
Oklahoma Geological Survey 

The University of Oklahoma 

100 East Boyd Street, Suite N—131 

Norman, OK 73019-0628 

Telephone: (405) 325—3031/7968/8033 

Fax: (405) 325-7069 

Email: grkeller, skrukowski, or ogs@ou.edu 

Internet: http://www.ogs.ou.edu 


Linda Landon, Manager 

Inspection and Enforcement 

Wagoner Field Office 

Oklahoma Department of Mines 

1102 West Cherokee, Suite D 

Wagoner, OK 74467-9154 

Telephone: (918) 485-3999, Fax: (918) 485-4401 
lindalandon@valornet.com 

Internet: http://www.ok.gov/mines 


OREGON 


Vicki McConnell, Ph.D., State Geologist and Director 

Donald Lewis, Assistant Director-Survey 

Clark Niewendorp, Mineral Resources Geologist 

Oregon Department of Geology and Mineral Industries 

800 NE Oregon Street, #28, Suite 965 

Portland, OR 97232-2162 

Telephone: (971) 673—1555/1550, Fax: (971) 673—1562 

Email: vicki.mcconnell or clark.niewendorp 
@dogami.state.or.us 

Internet: http://www.oregongeology.org/sub/default.htm 


Gary W. Lynch, Assistant Director of Regulation 
Mineral Land Regulation and Reclamation Program 
Oregon Department of Geology and Mineral Industries 
229 Broadalbin Street SW 

Albany, OR 97321-2246 

Telephone: (541) 967—2053 

Email: gary.w.lynch@mlrr.oregongeology.org 
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PENNSYLVANIA 


George E.W. Love, P.G., Director and State Geologist 

John H. Barnes, P.G., Supervisory Geologist 

Bureau of Topographic and Geologic Survey 
(Pennsylvania Geological Survey) 

Pennsylvania Department of Conservation and Natural 
Resources 

3240 Schoolhouse Road 

Middletown, PA 17057-3534 

Telephone: (717) 702—2047 (Love) /2025 (Barnes) 

Fax: (717) 702-2065 

Email: gelove or jbarnes@state.pa.us 

Internet: http://www.dcnr.state.pa.us/topogeo/index.aspx 


PUERTO RICO 


Ms. Ruth Velez Rosado 

Division of Geology 

Special Services Bureau 

Puerto Rico Dept. of Natural and Environmental Resources 
P.O. Box 366147 

San Juan, PR 00936—6147 

Telephone: (787) 999—2200/2672 

Fax: (787) 999—2299 

Email: rhvelez@drna.gobierno.pr 

Internet: http://www.drna.gobierno.pr 


RHODE ISLAND 


Jon C. Boothroyd, Ph.D., State Geologist and 
Emeritus Professor of Geology 
Rhode Island Geological Survey 
Department of Geosciences 
University of Rhode Island 
9 East Alumni Avenue, 314 Woodward Hall 
Kingston, RI 02881-2019 
Telephone: (401) 874—2191/2265, Fax: (401) 874—2190 
Email: jon boothroyd or rigsurv@etal.uri.edu 
Internet: http://www.uri.edu/cels/geo/GEO risurvey.html 


SOUTH CAROLINA 


C. William Clendenin, Jr., Ph.D., Director and State Geologist 


C. Scott Howard, Ph.D., Geologist and Project Leader, 
Structural Framework Studies 

South Carolina Geological Survey 

Department of Natural Resources 

5 Geology Road 

Columbia, SC 29212-3549 

Telephone: (803) 896—7714/7712 (Howard) 

Fax: (803) 896-7695 

Email: clendeninb, scgs, or howards@dnr.sc.gov 

Internet: http://www.dnr.sc.gov/geology/ 


Wendy Hamilton, Mining Section Chief 
Division of Mining and Solid Waste Management 
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Bureau of Land and Waste Management 
Department of Health and Environmental Control 
2600 Bull Street 

Columbia, SC 29201-1708 

Telephone: (803) 896—4261, Fax: (803) 896—4001 
Email: AskMines@dhec.sc.gov 

Internet: http://www.scdhec.gov/environment/lwm/ 


SOUTH DAKOTA 


Derric Iles, State Geologist 

South Dakota Geological Survey 
Akeley-Lawrence Science Center 

University of South Dakota 

414 East Clark Street 

Vermillion, SD 57069—2390 

Telephone: (605) 677—5227, Fax: (605) 677-5895 
Email: derric.iles@usd.edu 

Internet: http://www.sdgs.usd.edu 


Eric Holm, Natural Resources Project Engineer 

Marc Macy, Natural Resources Engineer Air Quality 

Minerals and Mining Program 

South Dakota Department of Environment and Natural 
Resources 

PMB 2020, Joe Foss Building 

523 East Capitol Avenue 

Pierre, SD 57501-3182 

Telephone: (605) 773—4201 (Holm), (605) 773-3151 (Macy) 

Fax: (605) 773—6035, 

Email: denrinternet@state.sd.us 

Internet: http://denr.sd.gov/des/mm/mmprogram.aspx 


TENNESSEE 


Ronald Zurawski, State Geologist and Director 

Division of Geology 

Tennessee Department of Environment and Conservation 
13th Floor, L&C Tower 

401 Church Street 

Nashville, TN 37243-0445 

Telephone: (615) 532-1502, Fax: (615) 532-0231 

Email: ronald.zurawski@tn.gov 

Internet: http://www.state.tn.us/environment/tdg 


Peter J. Lemiszki, Ph.D., Chief Geologist 

Knoxville Environmental Field Office 

Division of Geology 

Tennessee Department of Environment and Conservation 
3711 Middlebrook Pike 

Knoxville, TN 37921-6538 

Telephone: (865) 594—6200/5596 

Email: peter.lemiszki@tn.gov 
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TEXAS 


Scott W. Tinker, Ph.D., Director and State Geologist 

Sigrid J. Clift, Public Information Geologist 

Bureau of Economic Geology 

The University of Texas at Austin 

University Station, Box X 

Austin, TX 78713-8924 

Telephone: (512) 471—1534/0320 (Clift), Fax: (512) 471-0140 
Email: scott.tinker or sigrid.clift@beg.utexas.edu 

Internet: http://www.beg.utexas.edu/ 


J. Richard Kyle, Ph.D., Professor 

Department of Geological Sciences 

John A. and Katherine G. Jackson School of Geosciences 
The University of Texas at Austin 

1 University Station C1100 

Austin, TX 78712-0254 

Telephone: (512) 471—5172, Fax: (512) 471-9425 

Email: rkyle@mail.utexas.edu 


UTAH 


Richard G. Allis, Director and State Geologist 

David E. Tabet, Geologic Manager 

Kenneth Krahulec, Geologist 

Utah Geological Survey 

Utah Department of Natural Resources 

P.O. Box 146100, 1594 West North Temple, Suite 3110 
Salt Lake City, UT 84114-6100 

Telephone: (801) 537—3300/3305, (801) 537-3373 (Tabet), 
(801) 537—3308 (Krahulec), Fax: (801) 537-3400 
Email: rickallis or kenkrahulec@utah.gov 

Internet: http://geology.utah. gov 


VERMONT 


Laurence R. Becker, State Geologist 
Marjorie Gale, Environmental Scientist V/Geologist 
Division of Geology and Mineral Resources 

(Vermont Geological Survey) 
Department of Environmental Conservation 
103 South Main Street, Logue Cottage 
Waterbury, VT 05671-2420 
Telephone: (802) 241—3496/3608, Fax: (802) 241-3273 
Email: laurence.becker or marjorie.gale@state.vt.us 
Internet: http://www.anr.state.vt.us/dec/geo/vgs.htm 


VIRGINIA 


David Spears, State Geologist and Director 

Division of Geology and Mineral Resources 
Virginia Department of Mines, Minerals and Energy 
900 Natural Resources Drive, Suite 500 
Charlottesville, VA 22903-3169 

Telephone: (434) 951—6350, Fax: (434) 951—6365 


Email: david.spears@dmme. virginia.gov 
Internet: 
http://www.dmme.virginia.gov/divisionmineralresources.shtml 


William L. Lassetter, Geologist and 
Manager—Economic Geology 
Amy Gilmer, Geologist-Information Specialist 
Division of Geology and Mineral Resources 
Virginia Department of Mines, Minerals and Energy 
900 Natural Resources Drive, Suite 500 
Charlottesville, VA 22903-3169 
Telephone: (434) 951—6361/6368, Fax: (434) 951—6365 
Email: william.lassetter or amy.gilmer(a)dmme.virginia.gov 


WASHINGTON 


David K. Norman, State Geologist and 
and Oil & Gas Supervisor 
Division of Geology and Earth Resources 
Washington State Department of Natural Resources 
P.O. Box 47007 
1111 Washington Street SE 
Olympia, WA 98504—7007 
Telephone: (360) 902-1450/1439 (Norman) 
Fax: (360) 902-1785 
Email: geology@nr.wa.gov or dave.norman(g)dnr.wa.gov 
Internet: 
http://www.dnr.wa.gov/ResearchScience/GeologyEarthSciences/ 
Pages/Home.aspx 


WEST VIRGINIA 


Michael Ed. Hohn, Director and State Geologist 
Kenneth Ashton, Economic Geologist 

West Virginia Geological and Economic Survey 
Mont Chateau Research Center 

1 Mont Chateau Road 

Morgantown, WV 26508-8079 

Telephone: (304) 594-2331 

Fax: (304) 594—2575 

Email: hohn or ashton@geosrv.wvnet.edu 
Internet: http://www.wvgs.wvnet.edu 


WISCONSIN 


James M. Robertson, Ph.D., Director and State Geologist 
Wisconsin Geological and Natural History Survey 

3817 Mineral Point Road 

Madison, WI 53705—5100 

Telephone: (608) 263—7384, Fax: (608) 262-8086 

Map sales: (608) 263—7389 

Email: jmroberl @wisc.edu 

Internet: http://www.wisconsingeologicalsurvey.org 


Bruce A. Brown, Ph.D., Geologist (nonmetallic minerals) 
Bedrock Geology Program 
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Wisconsin Geological and Natural History Survey Robert W. Gregory, Geologic Analyst (industrial minerals) 


3817 Mineral Point Road Wayne M. Sutherland, Assistant Staff Geologist 
Madison, WI 53705-5100 (metals and precious gemstones) 
Telephone: (608) 263—3201, Fax: (608) 262-8086 Wyoming State Geological Survey 
Email: babrownl @wisc.edu P.O. Box 1347, University Station 


Laramie, WY 82073-1347 
Telephone: (307) 766—2286 (Gregory, x—237; Sutherland, 
x—247) 
WYOMING Fax: (307) 766—2605 
Email: robert.gregory or wayne.sutherland@wyo.gov 
Tom Drean, Director and State Geologist 
Wyoming State Geological Survey 
P.O. Box 1347, University Station 
Laramie, WY 82073-1347 
Telephone: (307) 766—2286/2223, Fax: (307) 766—2605 
Email: tom.drean@wyo.gov 
Internet: http://www.wsgs.uwyo.edu/ 
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